EP 1314 712 A1 



i • 



“<r** 

<1 




( 12 ) 



IIIIBIIIIIIIIIIIIIflIIIIIIIIII 

(ii) EP 1314 712 A1 

EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(43) Date of publication: 

28.05.2003 Bulletin 2003/22 

(21) Application number 02708696.6 

(22) Date of fifing: 27.03.2002 



(51) int Cl. 7 : C07C 65/24, C07C 65/40, 
C07C 69/157, C07C 69/94, 
C07C 235/64, C07C 255/24. 
C07C 255/63, C07C 317/40, 
C07D 295/18, C07D 215/08, 
C07D 233/02, C07D 213/30, 
C07D 213/75, C07D 21 1/16, 
C07D 231/12, C07D 239/47 



(86) International application number 
PCT/JP02/03017 



(87) International publication number 

WO 02/076918 (03.10.2002 Gazette 2002/40) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ESFiFRGB GR IE IT LI LU 
MC ML PT SE TR 

(30) Priority: 27.03.2001 JP 2001091003 
(71) Applicants: 

• Daiichi Suntory Pharma Co., Ltd. 

Tokyo (JP) 

• Daiichf Suntory Biomedical Research Limited 
Mishima-gun, Osaka 618-8503 (JP) 



( 72 ) Inventors: 

- SUZUKI, Kenji 
Osaka-shi, Osaka 538-0042 (JP) 

• NUMOKAWA. Youichi 
Toyonaka-shi, Osaka 560-0045 (JP) 

• OGOU, Naohlsa 
Ibaraki-shi, Osaka 567-0887 (JP) 

(74) Representative: Ford, Michael Frederick et af 
MEWBURN ELLIS 
York House 
23 Kingsway 
London WC2B 6HP (GB) 



(54) NF-KAPPA-B INHIBITOR CONTAINING SUBSTITUTED BENZOIC ACID DERIVATIVE AS 
ACTIVE INGREDIENT 



(57) A novel NF-kB inhibitor represented by the following formula (I) is provided. 





Printed by Jouve. 75001 PARIS (FR) 




EP 1 314 712 A1 



Description 
FIELD OF INVENTION 

s [0001] The present invention relates to a novel substituted benzoic acid derivative and. more specifically, the present 
invention relates to a preventive or therapeutic agent for diseases caused by the activation of NF-kB. which is an NF- 
kB inhibitor containing a substituted benzoic add derivative or a hydroquinone form or a pharmaceutically acceptable 
salt thereof, as an active ingredient. 

io BACKGROUND ART 

[0002] NF-kB is a protein that regulates the gene expression and is one of the so-called transcription factors. When 
normal cells are stimulated by an inflammatory cytokine such as interteukin-1 (IL-1 ) and TNF-cc or by lipopolysaccharide. 
or ultraviolet rays. NF-kB is activated and migrates from the cytosol into the nucleus to bind to its specific nucleotide 
is sequences on the genome DNA and thereby participate in the expression of various genes (see. T.S. Blackwell and 
J W. Christman. Am. J. Respir. Cell. Mol. Biol.. 17. 3-9 (1997)). 

[0003] Among the genes of which the expression is under the control of NF-kB, many genes participate in an immu- 
noinflammatory reaction, such as inflammatory cytokines (e.g.. IL-1. IL-6, IL-8, TNF-a), cell adhesion molecules (e.g.. 
ICAM-1, VCAM-1, ELAM-1) and inducible NO-synthase (iNOS) (see. T. Collins, MA. Read, AS. Neish, M.Z. Whitley, 
20 D. Thanos and T. Maniatis. Faseb. J., 899-909 (1995)). Furthermore, the inflammatory cytokine bound to its receptor 
is known to transduce a signal for activating NF-kB through various pathways and this is considered to make the 
inflammation worse. As such, in an inflammation, the activation of NF-kB is understood to be a cause or an exacerbation 
factor of a disease (see. PA. Baeuerte and V.R. Baichwal, Adv. Immunol.. 65. 111-137 (1997)). 

[0004] In recent years, it has also been reported that HIV, HTLV-1. CMV and adenovirus activate NF-kB in host cells 
25 (see B J Dezube AB. Pardee, LA. Beckett. C.M. Ahlers, L. Ecto. J. Ailen-Ryan. ZA Anisowicz. R. Sager and C.S. 
Crumpacker, J. Acouir. Immune Defic. Syndr., 5, 1099-1104 (1992); G. Nabel and D. Baltimore. Nature^ 711-713 
(1987)* F Fazely BJ. Dezube, J. Aflen-Ryan, AB. Pardee and R.M. Ruprecht, Blood, 77. 1653-1656 (1991); and E. 
Munoz and A. Israel. Immunobiology . 193. 128-136 (1995)) and this activation of NF-kB is considered to participate 
in the self replication or increase of virus in the infected host cell. 

30 [0005] Accordingly, the expression and induction of the inflammatory cytokines, the cell adhesion molecules gene 

and the viruses can be prevented altogether by inhfciting the activation of NF-kB and the NF-kB activation inhibitor is 
thought to be promising as a therapeutic agent for diseases directly or indirectly caused by the activation of NF-kB. 
particularly various inflammatory diseases and autoimmune diseases, or as a immunosuppressant or as a therapeutic 

agent for viral diseases. .. 

35 [0006] At present, many antiinflammatory drugs are clinically used for the purpose of treating osteoarthritis, lumbago, 

rheumatoid arthritis and the tike, however, there has been not found an effective for inhibiting the production of various 
inflammatory cytokines or the expression of cell adhesion molecules. NSAIDs (non-steroidal anti-inflammatory dregs), 
which are very often used, inhibit cyclooxygenase in the metabolic pathway of arachidonic add cascade and thereby 
inhibit the production of prostaglendins. however, in general, they do not directly inhibit the production of cytokines. 
40 Steroids inhibit the production of a plurality of cytokines but these are known to bring about grave side effects such as 

undesired hormone activity, aggravation of infectious diseases, onset of peptic ulcers, and central effect and therefore 
are not amenable to a long-term administration. 

[0007] It has also been reported in recent years that antiinframmatory drugs at high doses suppress the activation 
of NF-kB. (see. N. Auphan. J.A. DiDonato. C. Rosette. A Helmberg and M. Karin. Science. 270. 286-290 (1995); R. 
45 E Shackelford PB Alford, Y. Xue, S.F. Thai. D.O. Adams and S. Pizzo. Mol. Phamacoi., 52, 421-429 (1997); and V. 
Bitko, A Velazquez. L. Yang, YC. Yang and S. Bank, Virology. 232. 369-378 (1997)). For example, benzoic add de- 
rivatives such as salicylic add and aspirin have been reported to inhibit the activation of NF-kB (see. Sderre, 265. 
956-959 (1994)), however, insufficient efficacy and side effects due to various pharmacological actions have been 

pointed out as problems. _ 0 . 

so [0008] Accordingly, development of medidnes capable of more spedficaHy inhabiting the activation of NF-kB and 
having higher safety is required and many researchers are making investigations tor NF-kB activation inhibitors. 
[0009] As the NF-kB activation inhibitors, there have been recently proposed, for example, tsocarbazole derivatives 
(see, Japanese Unexamined Patent Publication (Kokai) Nos. 8-319238 and 2000-169479), isoquinoline derivatives 
(see, Kokai Nos. 10-87491 and 11-180873). benzoquinone derivatives (see, Kokai Nos. 7-291859 and 11-266872). 0- 
55 lactam derivatives (see, Kokai No. 11-71278). Bgnan derivatives (see. Kokai No. 10-175861), benzyfi dene denvatives 
(see, PCTAJP98/04774), pyrimkfine-5<artx>xamide derivatives (see, WO97/09315 and WO97/09325), cydopentaben- 
zofuran derivatives (see. WO00/08007). benzene derivatives (see. WO00/15603). pyrrolidine dithiocarbonate (PDTC) 
(see. Eur. J. Immunol.. 29. 1890-1900 (1999)). 3-deazaadenosine (DZA) (see, J. Biol. Chem.. 274, 27, 18981-18988 



2 




EP 1 314 712 A1 



(1999)) and 2,2*-bi-1H-pyrrole derivatives (see, J. Immunol., 162, 7102-7109 (1999)). 

[0010] In many cases, the mechanisms of action inhibiting the activation are not dearly known, however, as for the 
substances considered to inhibit the activation by antioxidant effects or activities of inhibiting protein phosphorylation, 
the stability or the specificity seems to be a problem. Furthermore, at present, drugs having a enough potency to inhibit 
5 transcription factor NF-icB activation are not found. 

(0011) On the other hand. Kokai No. 7-291859 discloses the following benzoquinone derivative (A) as an NF-kB 
activation inhibitor 




[0012] Also, Kokai No. 11-266872 discloses a novel method for screening substances capable of inhibiting the ac- 
tivation of NF-kB and a substance capable of inhibiting the activation of NF-kB found by the method, the following 
benzoquinone derivative (B) was described: 




DISCLOSURE OF THE INVENTION 



[0014] The present invention provides a preventive and therapeutic agent for diseases caused by the activation of 
40 NF-kB such as, for example, diseases caused by the excess production of various inflammation mediators or increase 

of viruses, by inhibiting the activation of NF-kB. More specifically, the present invention provides a preventive and 
therapeutic agent for diseases considered caused by the excess production of NO or TNF-o, for example, septic shock, 
osteoarthritis, rheumatoid arthritis, cachexia, multiple organ failure, inflammatory bowel disease, malaria, acquired 
immune deficiency syndrome, human T-cell leukemia, meningitis, hepatitis, myocarditis, type II diabetes, multiple sde- 
45 rosis, Behcet disease, systemic lupus erythematosus and ischemic heart disease, and the tike. 

(001 5] As a result of extensive investigations on substances capable of inhibiting the activation of NF-kB, the present 
inventors have found that novel substituted benzoic add derivatives represented by formula (I). or its hydroquinone 
forms, or pharmaceutically acceptable salts thereof, strongly inhibit the activation of NF-kB. The present invention has 
been accomplished based on this finding. 

50 [0016] More specifically, the present invention provides novel substituted benzoic add derivatives represented by 

the following formula (I): 




3 




EP1 314 712A1 



(wherein 

R 1 is the following formula (II): 




or the following formula (III): 



OR 9 




(III) 



(wherein R 3 ( R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 
carbons or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen 
atom, an alkyl group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

r 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, an 
aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, 
which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a heteroaryialkyl 
group having from 5 to 1 3 carbons, which may be substituted, or an acyl group having from 2 to 11 carbons; and 
X represents a carboxyl group which may be esterified or amidated]. 

NF-kB inhibitors comprising the novel substituted benzoic add derivatives or its hydroquinone form or pharma- 
ceutically acceptable salts thereof as active ingredients, and application thereof to a preventive or therapeutic agent 
for inflammatory diseases, autoimmune diseases and viral diseases, which are used as an inhibitor of gene expression 
of one or more substances selected from the group consisting of IL-1 , TNF-<x, IL-2, H_-6, IL^B.iNOS, granulocyte colony- 
stimulating factor, interferon-* ICAM-1 , VCAM-1, ELAM-1, major histocompatibility system class I. major histocompat- 
ibility system class U. P-2 microglobulin, immunoglobulin light chain, serum amyloid A, angiotensinogen, complement 
6, complement C4, c-myc. HIV. HTLY-1, SV-40, CMV and adenovirus. 

[0017] The present invention also provides a preventive or therapeutic agent for diseases caused by the activation 
of NF-kB. comprising a novel substituted benzoic add derivative represented by formula (I). or its hydroquinone form, 
or pharmaceutically acceptable salt thereof, as an active ingredient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

Fig. 1 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneafly administered with GaiN/ 
LPS and immediately thereafter, administered with the compound of Example 11 2. the fiver was removed 60 min- 
utes after the stimulation and the TNF-a mRNA levels (center in the Figure) and the It- Ip mRNA levels (right in 
the Figure) in fiver were measured, in addition 90 minutes after the stimulation, blood was collected from the heart 
and the TNF-a levels (left in the Figure) in plasma were also measured. 

Fig. 2 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneafiy administered with GaJN/ 
LPS and, 10 minutes before this, administered with (he compound of Example 112, the liver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured, (right in the Figure) and, 90 minutes 
after the stimulation, blood was collected from the heart and the TNF-a levels (left m the Figure) in plasma were 
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also measured. 

Fig. 3 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GaIN / 
LPS and, 10 minutes before this, administered with the compound of Example 157, the liver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and. 90 minutes 
after the stimulation, blood was collected from the heart and the TNF-a levels (left in the Figure) in plasma were 
also measured. 

Fig. 4 shows the foot edema ratio when carrageenin was subcutaneously administered to the foot pat of the right 
hind leg of rat and immediately thereafter, 100 mg/kg of the compound of Example 112 or Example 157 was orally 
administered or 10 mg/kg of indomethadn as a positive control was also orally administered. The foot edma ratio 
was calculated according to the formula: (volume of foot after administration of carrageenin-votume of foot before 
administration)/vo!ume of foot before administration x 100, and shown by the average of foot edma ratio +/-SE. 

MODE FOR CARRYING OUT THE INVENTION 



[001 9] When the substituted benzoic add derivative, as an active ingredient of the present invention, has a benzo- 
quinone ring within the molecule, a corresponding hydroquinone form can be easily obtained by the reduction. Accord- 
ingly. in the present invention, a hydroquinone form resulting from the reduction of a benzoquinone ring of. a substituted 
benzoic add derivative as an active ingredient of the present invention can also be used as an active ingredient of the 
present invention. The "hydroquinone form" means a compound that is formed by converting an oxo at the 1 -position 
and/or the 4-position of the benzoquinone ring of the benzoquinone derivative of the present invention to a hydroxy 
group chemically with a catalyst etc., or biochemically with an enzyme etc., or by converting with reduction in vivo and 
that still has an activity equivalent to that of the benzoquinone derivative. 

[0020] As for the pharmaceuticaPy acceptable salt for use in the present invention, examples thereof indude salts 
with an inorganic add such as hydrochloric add. nitric add. sulfuric add. phosphoric add and hydrobromic add, an 
organic add such as maleic add, fumaric add. tartaric add, lactic add, dtric add, acetic add, methanesulfonic add, 
p-toluenesuffonic acid, adipic add, palmitic add and tannic add, an inorganic metal such as alkali metal (e.g., lithium, 
sodium, potassium) and alkali earth metal (e.g., calcium, magnesium), and a basic amino add such as lysine. 

[0021] In the formula, R 1 represents the following formula (II): 




45 OR' 

R 5 

CH 2 — 

(III) 

55 [0022] In the formulae, R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 

1 to 6 carbons or an alkoxy group having from 1 to 6 carbons: Preferred examples of the alkyl group include a straight 
or branched saturated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyl, 
n-butyl. sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl and n-hexyf, a saturated al icy die hydrocarbon 
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group such as cyclopropyl, cydobutyl, cydopentyl and cydohexyf, and a saturated altcycJic hydrocarbon group-aliphatic 
hydrocarbon group such as cydopropylmethyi, cyclopropylethyl and cydobutylmethyl. The alkoxy group means a group 
resulting from bonding of the above-described alkyl group to an oxygen atom and preferred examples of the alkoxy 
group include a straight or branched alkoxy group having from 1 to 6 carbons, such as methoxy. ethoxy, propoxy, 

5 isopropoxy. n-butoxy, isobutoxy, sec-butoxy and tert-butoxy. 

[0023] R 9 and R 10 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons or 
an acyl group having from 2 to 11 carbons. Preferred examples of the alkyl group include a straight or branched sat- 
urated afiphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyl, n-butyl, sec- 
butyl. tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl and n-hexyU a saturated alicycfic hydrocarbon group such as 
to cydopropyl. cydobutyl, cydopentyl and cydohexyl, and a saturated alicycfic hydrocarbon group-aliphatic hydrocarbon 

group such as cydopropylmethyi, cyclopropylethyl and cydobutylmethyl. Preferred examples of the acyl group include 
an acetyl group, a propanoyl group, a butanoyt group, a cydopropylcarbonyl croup, a cydopentyfcarbonyl group, a 
cydohexyf carbonyl group, a benzoyl group, a 2-pyridinecarbonyl group, a 3-pyridinecarbonyl group and a 4-pyridine- 

carbonyl group. _ . . 

15 [0024] R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 

an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, 
which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a heteroaryl alkyl 
group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 11 carbons. 

[0025] In the present invention, specific examples of the substituent for a group "which may be substituted" in dude 
20 an aryl group, a heteroaryl group, a hydroxy group, an alkoxy group, an acytoxy group, a carboxyl group, an alkoxy- 

carbonyi group, an arytoxycarbonyl group, a carbamoyl group which may be substituted, an amino group which may 
be substituted, a cyano group and a halogen atom. 

[0026] Accordingly, preferred examples of the alkyl group include those described above and preferred examples of 
the substituted lower alkyl group having from 1 to 6 carbons include a hydroxymethyl group, an alkoxymethyl group, 
25 an aminomethyl group, a mono- or di-substituted aminomethyl group (e.g.. N-methylaminomethyl. N.N-dimethytamt- 
nomethyl). a cyanomethyt group, a carboxymethyt group, a methoxycarbonytmethyl group, an ethoxycarbonyl methyl 
group and a carbamoytmethyl group. 

[0027] Preferred examples of the aryl group having from 6 to 1 2 carbons, which may be substituted, indude a phenyl 
group, a 4-methoxyphenyl group, a 3-methoxyphenyt group, a 2-metboxyphenyi group, a 3,4-dimethoxyphenyl group. 
30 a 3,4,5-trimethoxyphenyl group, a 4-trifluoromethylphenyi group, a 4-morphofinophenyt group, a 4-cyanophenyl group. 

a 4-chlorophenyl group, a 4-nitrophenyl group and a 1 -naphthyl group. 

[0028] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, include 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-furanyl group, a 2-thienyl group, a 2-pyrimtdinyl group, a 

2-quinofyi group and a 34soquino»yl group. , 

35 [0029] Preferred examples of the aralkyl group having from 7 to 14 carbons, which may be substituted, indude a 

benzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyl group, a 4-methoxybenzyl group, a 3-methoxybenzy! group, a 
4-chlorobenzyl group, a 2-phenethyl group and a 3-phenyf propyl group. 

[0030] Preferred examples of the heteroaryialkyl group having from 5 to 13 carbons, which may be substituted, 
indude a 4-pyridytmethyl group, a 3-pyridylmethyl group, a 2-pyridy!methyl group, a 2-(pyridin-4-yl)ethyl group, a 2-(py- 
40 ridin-3-yl)ethyl group, a 2-qumolylmethyl group and a 3-isoquinotylmethyl group. 

[0031] Preferred examples of the acyl group having from 2 to 11 carbons include a straight or branched alkylcarbonyl 
group having from 2 to 11 carbons, an arylcarbonyl group having from 7 to 11 carbons, which may be substituted, and 
a heteroaryicarbonyl group having from 4 to 10 carbons, which may be substituted. In the arylcarbonyl group, the aryl 
group which may be substituted indicates an aromatic hydrocarbon group such as phenyl, naphthyl and indenyt, and 
45 in the heteroaryicarbonyl group, the heteroaryl group which may be substituted indicates an aromatic heterocyclic 
group such as 2-pyridyl. 3-pyridy! and 2-pyrimidyl (in this case, the aromatic ring may be substituted by one or two 
substituent(s) selected from a lower alky! group such as methyl, ettiyl and propyl, an alkoxy group such as methoxy 
and ethoxy, a halogen atom such as chlorine atom, fluorine atom, and a carboxyl group which may be esterified or 
amidated). Preferred examples thereof include an acetyl group, a propanoyl group, a butanoyl group, a pentanoyt 
50 group, a benzoyl group, a p-cNorobenzoyl group, a rocotinoyl group, an isomcotinoyt group and a picofinoyi group. 
[0032] R 2 is preferably a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyt 
group, a 3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridylmethyl group, an acetyl 
group, a carboxymethyt group, a methoxycarbonylmethyl group or a tert-butoxycarbonylmethyl group. 

[0033] X represents a carboxyl group which may be esterified or amidated. Preferred examples of the carboxyl group 
55 which may be esterified or amidated include a group -COOR 6 (wherein R 6 represents a hydrogen atom, an alkyl group 

having from 1 to 6 carbons, which may be substituted, or an aralkyl group having from 7 to 14 carbons, which may be 
substituted), a group -CONR 7 R® (wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbons, which may be substituted, an aryl group having from 6 to 12 carbons, which may be 
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substituted, a heteroaryt group having from 4 to It carbons, which may be substituted, an aralkyl group having from 
7 to 14 carbons, which may be substituted, or a heteroaryfalkyl group having from 5 to 13 carbons, which may be 
substituted, or R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a heterocyclic ring 
which may further contain a nitrogen atom, an oxygen atom, and or a sulfur atom or may be condensed) and a group 
5 -CONR 7 R 8 (wherein R 7 and R 8 . together with nitrogen atom to which they are attached represent a 5- to &-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consist of a 
nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and nitrogen atom which may be 
substituted, and the carbon atom or sulfur atom on the ring may be converted into an oxide form). 

[0034] Specific preferred examples of tire substituents R 6 . R 7 and R 8 in these functional groups include the following. 
10 Preferred examples of the alkyl group having from 1 to 6 carbons include a straight or branched saturated aliphatic 
hydrocarbon group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, ne- 
opentyl and hexyl, a saturated alicydic hydrocarbon group such as cydopropyl, cydobutyl, cydopentyl and cydohexyl, 
and a saturated alicyclic hydrocarbon group-aliphatic hydrocarbon group such as cydopropyl methyl, cydopropylethyl, 
cydobutylmethyl and cydopentylmethyl 

*5 [0035] Preferred examples of the substituted alkyl group having from 1 to 6 carbons indude an alkyl group substituted 

by a group selected from the group consisting of a) an aryl group such as phenyl and naphthyl (in this case, the aromatic 
ring may be substituted by one or two substituent(s) selected from an alkyl group such as methyl, ethyl and propyl, a 
halogen atom such as chlorine atom and fluorine atom, and a carboxyl group which may be esterified or amid a ted), 
b) a heteroaryl group such as 2-pyridyl, 3-pyridyt and 2-pyrimidinyl, c) a carboxyl group which may be esterified or 
20 amidated, d) a hydroxyl group, e) an alkoxy group, f) an amino group which may be substituted and g) a cyano group. 
Particularly preferred specific examples thereof indude a carboxymethyl group, a methoxycarbonylmethyl group, a 
carboxyethyl group, a carbamoylmethyl group, a 2-hydroxyethyl group, a 3-hydroxypropyl group, a 4-hydroxybutyl 
group, a 2-(diethylamino)ethyl group, a cyanomethyl group and a cya noethyl group. 

[0036] Preferred examples of the aralkyl group having from 7 to 14 carbons, which may be substituted, indude a 
25 benzyl group, a 4-nitrobenzy! group, a 3-nitrobenzyt group, a 4-methoxybenzyf group, a 3-methoxybenzyl group, a 
4-chlorobenzyl group, a 2-phenethyl group and a 3-phenytpropy! group. 

[0037] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, indude an 
aromatic hydrocarbon group such as phenyl, naphthyl and indenyl. In this case, the aromatic ring may be substituted 
by one, two or three substituent(s) selected from an alkyl group which may be substituted, such as methyl, ethyl, propyl, 
30 trifluoromethyt and cyanomethyl. an alkoxy group which may be substituted, such as methoxy, ethoxy, isopropoxy and 
trifluoromethoxy, a hydroxyl group, a nitro group, an amino group which may be substituted, such as amino, N-meth- 
ylamino, N.N-dimethylamino, morphofino and alkoxycarbamoyl, a trifluoromethanesulfonyl group, a heterocyclic ring 
such as imidazoU-yf and 1H-pyrazoK3-yI, a halogen atom such as chlorine atom and fluorine atom, and a carboxyl 
group which may be esterified or amidated. 

35 [0038] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, include 

an aromatic heterocyclic group such as pyridin-2-yl, pyridin-3-yl, pyridhv4-yl and pyrimidm-4-yt In this case, the aro- 
matic heterocyclic ring may be substituted by one, two or three substituentfs) selected from an alkyl group which may 
be substituted, such as methyl, ethyl, propyl, trifluoromethyt and cyanomethyl, an alkoxy group which may be substi- 
tuted, such as methoxy. ethoxy, isopropoxy and trifluoromethoxy, a hydroxyl group, a nitro group, an amino group which 
40 may be substituted, such as amino, N-methytammo, N.N-dimethylamino, morphofino and alkoxycarbamoyl, a trifluor- 
omethanesutfonyl group, a heterocyclic ring such as imidazoM -yl and 1H-pyrazol-3-yl. a halogen atom such as chlorine 
atom and fluorine atom, and a carboxyl group which may be esterified or amidated. 

[0039] For example, in the case of an amidated carboxyl group, when in the group -CONR 7 R 8 R 7 and R 8 together 
with the nitrogen atom to which they are attached, represent a heterocyclic ring which may further contain a nitrogen 
45 atom, an oxygen atom and/or a sulfur atom or may be condensed, preferred specific examples of the heterocyclic ring 
include a piperidino group, a pyrrofidino group, a morphofino group, a thiomorpholino group, a piperazino group and 
a homopiperazmo group. 

[0040] The carbon atom or sulfur atom on this ring may be converted into an oxide or the ring may have thereon one 
or two substituent(s) selected from an alkyl group such as methyl, ethyl and propyl, an aryl group which may be sub- 
50 stituted. such as phenyl, 4-methoxyphenyt, 4-chIorophenyl and naphthyl, a heteroaryl group which may be substituted, 

such as 2-pyridyl, 3-pyridyl and 2-pyrimidyI, a carboxyl group, a carbamoyl group which may be substituted, such as 
carbamoyl and dimethylarronocarbamoyl, and an aralkyl group which may be substituted, such as benzyl, 4-cMoroben- 
zyl, 2-pyridytmethyl and 3-pyridyl methyl. 

[0041] Examples of the amino group which may be substituted include a group -NR 3 R b (wherein R a and R b each 
55 independently represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which may be substituted, 

or R a and R b together with the nitrogen atom to which they are attached represent a heterocyclic ring which may 
further contain a nitrogen atom, an oxygen atom or a sulfur atom or may be condensed), a group-NHCOR® (wherein 
R° represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, or an aryl 
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group having from 6 to 12 carbons, which may be substituted), a group -NHCOCH 2 NR <i R e (wherein R d and R e each 
independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, which may be substituted, or 
an aryl group having from 6 to 12 carbons, which may be substituted, or R* and R*. together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
s or a sulfur atom or may be condensed), a group -NHSOjR' (wherein R f represents a lower alkyl group having from 1 
to 6 carbons, which may be substituted, or an aryl group having from 6 to 12 carbons, which may be substituted), a 
group -NRSCOOR" (wherein R0 represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which 
may be substituted, and R h represents a lower alkyl group having from 1 to 6 carbons, which may be substituted. « 
an aryl group having from 6 to 12 carbons, which may be substituted), a group -NHCONR'Rf (wherein R- and Ri each 
io independently represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 

or an aryl group having from 6 to 12 carbons, which may be substituted, or R* and Ri. together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
or a sulfur atom or may be condensed), and a group -NHC <=NH) NR k R> (wherein R k and R' each independently 
represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, which may be substituted) 
is [0042] Preferred examples of the lower alkyl group having from 1 to 6 carbons, which may be substituted, include a 
straight or branched saturated aliphatic hydrocarbon group such as methyl, ethyl, propyl, isopropyl, n-butyf. sec-butyl, 
tert-butyt pentyl isopentyl, neopentyl, tert-pentyl and n-hexyl. a saturated alicycfic hydrocarbon group such as cydo- 
propyl. cydobutyl, cydopentyl and cyclohexyl, and a saturated alicydic hydrocarbon group-aliphatic hydrocarbon group 
such as cydopropyfmethyl, cydopropylethyl and cydobutylmethyl. 

20 [0043] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, indude a phenyl 

group, a 4-methoxyphenyt group, a 3-methoxyphenyf group, a 2-methoxyphenyt group, a 3.4-dimethoxyphenyl group, 
a 3.4 ,5-trimethoxyphenyl group, a 4-triftuoromethylpbenyl group, a 4-morpholinophenyl group, a 4-cyanophenyt group, 
a 4-chlorophenyl group, a 4-nitrophenyl group and a 1 -naphthyl group. 

[0044] In this case, specific preferred examples indude an amino group, a methytamino group, an ethytammo group. 
25 an n-propytamino group, a dhnelhylamino group, a diethylamino group, a (2-hydroxyethyl)amino group, a (3-hydroxy- 
propyOamino group, a (4-hydroxybutyl)amino group, a di(2-hydroxyethyf)amino group, a (2-diethylaminoethyl)amino 
group a (carboxymethyl)amino group, a di(carboxymethyl)amino group, an (ethoxycarbonytmethyl)amino group, a di 
(ethox’ycarbonytmethyOamino group, a benzytamino group, a benzyl(methyl)amino group, an acetylammo group, an 
n-propionylamino group, a (2-chloroacetyl)amino group, a (2-aminoacetyt)amino group, a (2-morphoIinoacety1)amirto 
30 group, a (2-pyrroBdinoacetyl)amino group, a (2-piperazinoacetyf)amino group, a (24sopropylaminoacetyf)amiTO group, 

a (2-cydohexyfaminoacetyl)amino group, a (2-phenytammoacetyl)amino group, a benzoylamino group, a (4-methyl- 
benzoyOamino group, a (4-chtorobenzoyf)amino group, a (4-armnobenzoyt)amino group, a (methoxycarborryf)amino 
group, a (tert-butoxycart»onyl)amtno group, a (benzytoxycartx>nyt)amino group, an (aminocarbonyl)amino group, a 
(dimethyfaminocarbonyl)amino group, an (anBinocarbonyl)amino group, a methanesulfonyf amino group, a tenzenesul- 
35 fonylamino group and a toluenesulfonylamino group. For example, in the group - NR a R . when R a and R b . together 
with the nitrogen atom to which they are attached represent a heterocycfic ring which may further contain a nitrogen 
atom an oxygen atom or a sulfur atom or may be condensed, preferred specific examples of the heterocycfic rmg 
include a piperidino group, a pyrrolidine group, a morpholino group, a thiomorphofino group, a piperazwo group, an 
N-methylpiperazino group, an N-pbenylpiperazmo group and a homopfperazmo group. ; 

40 [0045] Preferred examples of the heteroaryl group having from 4 to 11 carbons, which may be substituted, indude 

a 2-pyridyi group, a 3-pyridyl group, a 4-pyridyt group, a 2-furanyl group, a 2-thienyl group, a 2-pyrimidinyt group, a 
2-quinolyl group and a 3-isoquinolyl group. 

[0046] Preferred examples of the aralkyl group having from 7 to 14 carbons, which may be substituted, indude a 
benzyl group, a 4-nitrobenzyt group, a 3-nitrobenzyl group, a 4-methoxybenzyf group, a 3-methoxybenzyl group, a 
45 4-chlorobenzyi group, a 2-phenethyf group and a 3-phenylpropyl group. 

[0047] Preferred examples of the heteroaryfaBtyl group having from 5 to 13 carbons, which may be substituted, 
indude a 4-pyridytmethy! group, a 3-pyridytmethyf group, a 2-pyridyimethyl group, a 2-(pyridin-4-yl)ethyl group, a 2-{py- 
ridin-3-yf)ethyf group, a 2-guinofylmethyl group and a 3-feoqmnolylmethyi group. 

[0048] Examples of the halogen atom include a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. 

so [0049] The compounds of the present invention are preferably compounds where in the following formula (I): 
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wherein R? is the following formula (II) 



C 




15 



20 



25 



30 



35 



40 



45 



50 



55 



(wherein R 3 and R 4 each represents a methyl group or a methoxy group and R 5 represents a methyl group); R 2 rep- 
resents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 3-pyridyl 
group, a 4-pyndyl group, a benzyl group, a 3-pyridylmethyl group, a 4~pyridytmethyi group, an acety group, a car- 
bo xymethyl group, a methoxy carbonyimethyl group or tert-butoxycarbonytmethyl group; and X represents a carboxyl 
group which may be esterified or amidated). 

(0050] Particularly preferred specific examples of the compounds include the following compounds: 

4- (3,4,5,6-tetramethoxy-2-methyfbenzyl)-2-benzyk)xybenzoic add, 
6-<3,4,5.6-tetramethoxy-2-me0iylbenzyl)-2-benzyloxybenzoic add, 

5- {3.4 ,5 t 6-tetramethoxy-2-m ethyl be nzyl)'2-benzy1oxybenzoic add, 

3- (3.4,5,6-tetramethoxy-2-methyfbenzyl)-2-benzyloxybenzoic add, 
N-(4-{3,4,5,6-tetramethoxy-2-methylbenzyl)-2-benzyk)xybenzoyl)pipendine, 
N-[5-{3,4,5,6-tetramethoxy-2-methylbenzyt)-2-benzyloxybenzoyt] piperidine, 
N-(5-(3.4 t 5,6-tetramethoxy-2-methylbenzyf)-2-benzyloxybenzoyl) morpholine, 

N-(5-(3 ,4 ,5 .6-tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoyf}-4-methoxyani line. 

4- <3,4,5,6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoic add, 

5^3,4 ,5,6-tetramethoxy-2-methytbenzyl)-2-bydroxybenzoic add, 

3- (3,4 ^ I 6-tetramethoxy-2-methytbenzyl)-2-hydroxyt)enzoic add, 

4- <3,4 ,5,6-tetramethoxy-2-methylbenzyf)-2-acetoxybenzotc add, 

5- (3,4,5,6-tetramethoxy-2-methylbenzyl)-2-acetoxybenzoic add, 
3-(3.4,5,6-tetramethoxy-2-methylbenzyl>-2-acetoxybenzoic add, 
methyl 5-{3 .4 ,5 , 6-tetramethoxy-2-methylbenzyf )-2-hydroxybenzoate , 

5-(3.4 ,5,6-tetramethoxy-2-methylbenzyl)-2-fnethoxybenzoic add. 

S-{3,4 ,5,6-tetramethoxy-2-methyfbenzyl)-2-isopropoxybenz£MC add, 
methyl 5-(3 .4 ,5 ,6-tetramethoxy-2-methylbenzyf)-2-phenoxybenzoate t 

methyl 5-(3,4,5,(Metramethoxy-2-methylbenzyl)-2-(3-metfu)xyphenoxy)benzoate, 
methyl 5-(3,4,5,6-tetramethoxy-2-methyfbenzyi)-2-(3-pyridytmethyloxy)benzoate, 
methyl 5-(3.4,5,6-tetramethoxy-2-methyfbenzyl)-2-{4-pyridyfmethyloxy)benzoate, 
methyl 5-(3,4 ,5,6-tetramethoxy-2-methylbenzyl)-2-(tert-butoxycarbonylmethyk>xy)benzoate. 
5-(3 f 4,5,6-tetramethoxy-2-methytbenzyl)-2-phenoxybenzoic add, 

5-(3,4 ,5,6-tetramethoxy-2-methytbenzyl)-2-(3-methoxyphenoxy)benzoic add, 
5-(3,4.5 l 64etramethoxy-2-methylbenzyl)-2-(3-pyndyfmethyloxy)benzoic add, 

5-{3,4 ,5 f 6-tetramethoxy-2-methyfbenzyl)-2-(4-pyiidyJmethyloxy)benzoic add, 

N-{5~(3.4.5.6-tetramethoxy-2-methyfbenzyl)-2-hydroxybenzoyl]piperidine, 

N-{5-(3,4,5.6-tetramethoxy-2-methylbenzyf}-2-hydroxybenzoyf] morpholine, 

N-(5-(3,4,5,6-tetramethoxy-2-inethylt)enzyl)-2-(3-pyTklylmethytoxy)benzoyl]p8peridine. 

N^5-(3.4^,64etramethoxy-2-methyIbenzyl>-2-{4-pyridylmethyloxy)benzoyl] piperidine, 

N-(5^3 I 4 > 5,64etrarr^thoxy-2-methyfbenzyf)-2-{3-pyrkfyioxy)benzoyflpiperidine, 

N-(5^3,4,5,fMe*ramethoxy-2-methytt)enzyl)-2-<4-pyridytoxy)benz0yf]ptperidine. 

N-{5-{3,4 ,5,64etramethoxy-2-methylbenzyl>-2-(methoxycarbonylmethyloxy)benzoy!lp(peridine, 
N-{5^(3,4,5,64etramethoxy-2-methyfbenzyi)-2-(3-tert-butoxycarbonytmethytoxy)benzoyflpiperidine t 
N-{5-{3,4 ,5,6-tetramethoxy*2-methylbenzyl)-2-{3-pyridylmethyloxy)benzoyl]morphoCne, 

N-{5-(3 .4 .5 ;6^etramethoxy-2-methytbenzyI)-2-<4^pyridytmethyk>xy)benzoyQmofpholme . 
N-{5-(3.4,5,S-tetramethoxy-2-methyibenzyl>-2-(3-pyridyIoxy)benzoyI)morphoRr>e, 

N-[5-(3 ,4 . 5 ,6-tetramethoxy-2-methylbenzyl)-2-(4-pyridy1oxy)benzoyt}mocpboline , 
N-{5-(3,4,5,6-tetramethoxy-2-methyfbenzyl)-2-{methoxycarbonytmethyloxy)benzoyl) morpholine, 
N-[5-{3.4,5,6-tetramethoxy-2-methyIbenzyf}-2-<tert-butoxycarbonytmethyfoxy)benzol}morpholine, 
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4- (5.6^imethoxy-3-rnethyl-1 .4-benzoquinorv2-yt)methyl-2-ben2yloxyben2oic add, 

6-(5.6-dimethoxy-3-mettiyM ,4-benzoqdnon-2-yl)methyl-2-benzyioxybenzoic add, 

5- (5,6-dimethoxy-3-methyM ,4-benzoquinon-2-y1)methyl-2-benzyloxybenzoic add, 

3- (5.6-dimethoxy-3-methyM ,4-benzoqdnon-2-yl)methy»-2-beruytoxyt>enzoic add. 

4 - {5,6-dimethoxy-3-m ethyl-1 ,4^eruoquno^2-yf)methyl-2-acetoxyt>enzoic add. 

5- (5.6-dimethoxy-3-methyM ,4-heozoquinon-2-yl)methyl-2-acetoxybeazoic add. 

3- {5, 6-dime thoxy-3-methyl - 1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add, 

4 - (5,6-dimethoxy- 3-methyl- 1 ,4-beozoquinor>-2-yl)methy!-2-hydroxybe azoic add. 

5- {5,6-dimethoxy-3-methy!-1 ,4-benzoqmnoo-2-yl)methyl-2-hydroxybenzotc add, 

3-(5.6-dimethoxy-3-methyl-1 t 4-benzoquinorv2-yl)methyl-2-hydfoxyt)enzoic add, 

5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinoa-2-yl)methyt-2-niethoxyt)enzoic add, 

5- (5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)melhy1-2HSOpropoxybenzoic add, 

5-{5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-pher>oxybenzoic add, 

5_{5 6-dimethoxy-3-methy1-1, 4-benzoqui norv2-yf)methyl-2-(3-methoxy phe noxy )benzoic aad, 
5-(5,6-dimethoxy-3-methyM ,4-benzoquinoiv2-y1)melhyt-2-{3-pyndylfTiethyloxy)benzotc add, 

5-{5 ,6-drnethoxy-3-methyM ,4-beazoquiaon-2-yl)methy1-2-<4-pyridyImethyloxy)benzoic add, 

N-{4 -(5 ,6-dim ethoxy-3-methyl-1.4-henzoquinor>-2-yi)m ethyl-2 -benzyloxybenonyf] piperidine, 
N-[4-(5.6-<nmethoxy-3-methyl-1,4-benzoqunon-2-yl)methyl-2-benzytoxybenzoynmorphoCne. 
N-[4-<5,6-dimethoxy-3-fnethyM,4-benzoquinon-2-yl)methyl-2-benzyloxybenzoyl}-4-methoxyaniline, 

N-[6-(5.6-dimethoxy-3-methyM ,4-benzoquinon-2-yt )memyl-2-benzyk)xybenzoylH-methoxyaniline, 
N-[5-(5.6-dimethoxy-3-methyl- 1 .4 -benzoquinon-2-yf)methyl-2-berizyloxybenzoynpiperidme, 
N-[5-(5,6-dimethoxy-3-methyM ,4-beazoqiJinon-2-yl)methyl-2-berizyloxybenzoyt]morpholme, 

N-[5-(5,6-dimethoxy-3-methyl 4-benzoquinorv2-yl)methyl-2-benzyloxybenzoyf}-4- methox y anUine » 

N- [3-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinorv2-yl)methyl-2-benzyloxybenzoy(]piperidine, 
N-[3-(5.6-dimethoxy-3-rriethyt-1 ,4-benzoquinon-2-yf)methyl-2-benzyk)xybenzoyI)morpholine, 

N-[3-<5.6-dimethoxy-3-methy^1,4-benzoquinon-2-yt)methyl-2-beazyloxybenzoyl]-4-rnethoxyaniline, 

N-{4 -(5,6-dimethoxy-3-methyM ,4-benzoquinoiv2-yl)methyl-2-acetoxybenzoyt)-4-fnethoxyanfline, 
N-{5-(5,6-dimethoxy-3-fnethyl- 1 ,4-benzoquinon-2-yl)methyt-2-acetoxybenzoy1]pf peridine, 
N-{5~(5,6-dimethoxy-3-methyl-1 .4 -be nzoquinon-2-yl )methyl-2-acetoxybe nzoyf]morpholine , 

N-[5-<5,6-dirT>ethoxy-3-methyl-1,4-berizoquinon-2-yl)methyl-2-acetoxybenzoyl}-4-methoxyantline. 

N-[3K5.6^methoxy-3-methyM,44>enzoquinon-2-yt)methyl-2^cetoxybenzoyllplperidfne, 

N-[3-<5,6-dimethoxy-3^methy1-1 ,4-benzoqdnon-2-y!)methyl-2-acetoxyt>enzoyQnK>rphofine, 

N-[3-<5,6-dimethoxy-3-methyl-1,4-beazoquinon-2-yl)methyl-2-acetoxybenzoyfH-methoxyaniUne, 
N-{S-(5 r 6^dimethoxy-3-methyl-1.4-benzoquinon-2-y1)methyl-2-hydroxybenzoytJpi peridine, 
N-[5-(5.6-dimethoxy-3-fnethy»-1,4-benzoquinofv2-y1)methyl-2-hydroxybeazoyf]morpholine. 

N-[5-{5,6-dimethoxy-3-methyM 1 4-benzoquinon-2-yl)methyl-2-hydfOxybeazoyll-4‘ ni ^^ ox y an, ^ ne » 
N-{3-(5.6-dirnethoxy-3-methyl-1 ,4*^>efttoquinon-2-yf)methy»-24iycroxybenzoyll^ 

N-{3-{5,6-dimethoxy-3-methyM.4-benzoqdnon-2-yl)methyt-2-hydroxybenzoyl]morpho!ine, 

N-[3^5,6-dimethoxy-3-methyt-1.4-tefttoqdrK>fv2-yt)methyl-2-hycroxybenzoylJ-4^nethoxyaruUne, 

N-{5-(5,6-dimethoxy-3-methyM ,4-benzoqdncm-2-y1)methyl-2-rnethoxybenzoyl]piperidtne, 

hH5-<5,6Krimethoxy-3-methyl-1,4-benzoquiaoa-2-yl>T»ethyl-2-methoxyt)enzoyI)morphoUae. 

N-{5-<5.6-dimethoxy-3-methy1-1.4-benzoquinorv2-yl)methyl-2-methoxybenzoylH-methoxyanilfne, 

N-[5^5.6-dimethoxy-3-methyl- 1 ,4-benzoquinofv2-yl)methyl-2-isopropoxyt>enzoy!]pipendine, 
N-[S-{5 t S-dimethoxy-3-methyl-1 .4-beazoquinorv2-yt)methyl-2-isopropoxybenzoyl]morphoDne, 

N-{5-{5.6-dimethoxy-3-methy»-1 ,4-benzoqdrK)n-2-y1)methyl-24sopn>poxybenzc)ylH-^ ethox y anirme » 

N-{5-<5.6-dimethoxy-3-methyl-1 .4-benzoqdrwm2-yl^ethyl-2-phefX)xybenzoyf]piperknne 1 
N-{5-(5.6-dimethoxy-3-methyM ,4-benzoqdnon-2-yl)methyl-2-phefK>xyt>enzoyllm<»pholine f 
N45-<5,6-dimettx)xy-3-rnethyl-1 ,4-benzoqdrK>n-2-yf)methyl-2-phefK>xyt)enzoyl}-4-methoxyarHtiae, 
N-[5-{5,6-dimethoxy-3-methyl-1 ,4-benzoqumon-2-yl)methyl-2-<^^ 

N-[5-(5,f>-dtmethoxy-3-methy^ 1 ,4-befttoqwnorv2-yl)methyl-2-(3-iTiethoxyphenoxy)benzoyllrno(pho6ne, 
N-{5-(5,6-<fimethoxy-3-methyM ,4-benzoqi6nofv2-yl)methyl-2-{3*methoxyphenoxy)benzoyil-4-fnethoxyanfline, 

N-[5^5,6-dimethoxy-3-fnethyl-1 ,4-btenzoqdrKm-2-y1)methy1-2-(3-pyridyftrnethyk)xy)benzoy1lp4>eridme, 

N-{5-(5,6-dimethoxy-3-methy^1 ,4-benzoquiiK>f>-2-y0methyl-2-{3-py^ 

N-[5-{5 t 6-dimethoxy-3-methyM,4-benzoqdrKX>-2-yt)methy^2-{3-pyridyimethyloxy)benzoyl}^^ 
N-{5-<5,6-din>ethoxy-3-methyt- 1 ,4-befttCKjdrKm-2-yl)methyl-2-(4-pyrWytn^thytoxy)beazoy0piperidir^ , 

N-{5-<5 6-dirnethoxy-3-metftyl-1 ,4-benzoqdnon-2-y!)methyl-2-(4-pyridyfmethytoxy)benzoyQnKxphorme, 
^5-{5!6-dmethoxy-3-methyM ,4 -benzocM no ^2-yl)methyl-2-(4-pyridytroethyto*y)benzo^ 
N-[S-{6,6-dimethoxy-3-rnethyi-1 ,4-benzcKjdrKMv2-yl)methyt-2-(3-pyridy»oxy)benzoyllpf pencfine. 




N-[5-{5,6-dimethoxy-3-fnethyH,4-benzoquinon-2-yf)methy!-2-{3-pyridyloxy)benzoy1Jmorpho!ine, 
N-[5-(5,6-dimelhoxy-3 -methyM.4-benzoquinon-2-yl)methyl-2-(4-pyridyfoxy)benzoylJpiperidine. 
N-[5-{5.6-dimethoxy-3*methyM.4-benzoquinon-2-yf)methyl-2-(4-pyridyloxy)benzoyf)morphofine. 
N-{5-{5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-y!}methyl-2-{metboxycart>onytmethy1oxy)benzoyf]piperidine, 
N^5*(5 r 6Hfimethoxy-3-methyl-1,4-ber\zoquinon-2-yl)methyt-2-{methoxycartx)nylrnethyk>xy)benzoyl]morpho- 

line, 

N-J5-(5.6-<limethoxy-3-fnethyM ,4-benzoquinon-2-yt)methyl-2-{tert-butoxycartx>ny!melhyloxy)benzoyt]piperid- 
ine, 

N-{5-<5,6-<limethoxy-3-fnetfiyM f 4-benzoqutnon-2-yl)methyl-2-(teft-butoxycartxjny!methyloxy)benzoylJmorpho- 

line, 

N^5^5,6^imethoxy-3-methyl- 1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyfl-3,4-dhTiethoxyanaine, 

N-[5-(5,6~dimethoxy-3-methyM r 4-benzoquinof>-2-yl)methyl-2-acetoxybenzoyf}-3,4,5-trimethoxyaniHne, 

N-[5^5,6-dimethoxy-3-methyM,4-l>enzoqirinon-2-yl)methyl-2-acetoxybenzoyl]-4-acetytaniline. 

N- {5-{5.6-dimethoxy-3-melhyf-1 ,4-benzoquinon-2-yt)methyl-2-acetoxybenzoyl}-4-ch!ofoanirine, 

N-[5-{5.6-dimethoxy-3-fnethyl-1,4-benzoquinon-2-yf)methyl-2-acetoxybenzoylj-4-mofphofinoannine, 

N-[5-{5,6-dimethoxy-3-fnethyl-1,4-benzoquinon-2-yl)methyt-2-aceto)cyt>enzoylH’Cyanoarafine. 

N45^5.6Kfimethoxy-3-methyl-1,4-benzoquinon-2-yl)rnethyl-2-acetoxybenzoyq-4-trifluoromethylanifine. 

N-[5-{5 1 6-<Jimethoxy-3-melhyl-1,4-benz<x|uinon-2-yl)methyl-2-acetoxybenzoyf]-3,S-bistriftuorofneUiytani1ine, 

N-l5-(5.6-dimethoxy-3-methy1- 1 ,4-benzoquinon-2-yl)methyl-2-hydroxybenzoylj-3,4-dimethoxyanifine, 

N-(5-<5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-hydroxybenzoyf}-3,4,5-trimethoxyanaine, 

N-[5-(5,6-dimelhoxy-3-methyl-1,4-benzoquinon-2-yl)methyf-2-hydroxybenzoylJ-4-acetylaniline, 

N-[5^5,6-dimethoxy-3-methyt- 1 .4-benzoquinon-2-yl)methyl-2-hydroxyt>enzoyfJ-4-eMoroaniline f 

N-{5-(5,6-dimethoxy-3-fnethyt- 1 .4^raoquinorv2-yt)methyl-2-hydroxybenzoyfJ-4-morplK>Unoani!ine, 

N-{5-<5 f 6-dimethoxy-3-methyt-1,4-benzoquinorv2-yi)methyl-2-tiydroxyt)enzoyll-4-cyanoaniline, 

N-[5-{5.6-<iimethoxy-3-melhyl- 1 ,4^nzoquinon-2-yl)methyl-2-hydroxybenzoyl)-4-trifluoromethylaniline f 

N-{5-(5,6-<fimethoxy-3-fnethyM ,44>enzoquinofv2-yl)methyl-2-hydroxybenzoyl]-3 l 5-btstrifiuoronriethytaniline , 

N^5.6Ktoethoxy-3-methy^1 l 4^enzoquinorv2-yl)niethyl-2-hydroxybenzoylHS)-1-pheny!ethylamine. 

N>[5^5.6Kfimethoxy-3-mettiyl-1 ,4-benzoquinon-2-yl) methyl-24rydroxybenzoyl]-(R)-1 -phenyiethyi amine. 
N-{5-(5,6-<iimelhoxy-3-methyl-1 r 4-benzoquinon-2-yt)methyI-2-phenoxybenzoyl]-1 .2,3 ,4-tetrahydroquinoline , 
N-[5-{5.6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2>phenoxybenzoyl }-2-methyipiperidine f 
N-[5^5.6^methoxy-3-methyl*1,4-bervzoquinon-2-yl)methyt-2-(3-pyrklylmettiyloxy)benzoyl)-1,2,3.4-tetrahydro- 

quinoline, 

N^5^5.6Kfimethoxy-3^ethyl-1 l 44^rizcKjuinon-2-yl)methyl-2-(3-pyridyfmethyloxy)benzoyfH'^nethylprpefidine. 

N^5H5,6<limethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-<3-pyiidylmethyk)xy)benzoyI}-3,4,5-trimethoxy- 

anifine. 

N-{5-{5,6-dimethoxy-3-m ethyl- 1 ,4-^nzoquinor>-2-yf)methyi-2-(3-pyridylmetliytoxy)benzoyf}-4-acetylanirtne. 
methyl 5-(5.6-dimethoxy-3-methyM ,4-benzoquirajn-2-y!)methy1-2-{tert*butoxycartK>nylmethytoxy)benzoate, 

N ^6-chkxopyridin-3-yl)-4-(5 , 6-di methoxy-3-methyt- 1 ,4-benzoqui non-2-yl)m ethyl-2-hydraxybenzamide . 

N^2<Woropyridin-3-yl)-4-{5.6-dimethoxy-3-methyt-1 1 4-benzociuinon-2-yf)nriethyl-2-acetoxyt)erizamide, 

N^2-<^kxopyridin-3-yt)-4-(5 t 6-dirnethoxy-3-methyl-1,4-benzoquincMv2-y0methyl>24iydroxybenzamkie, 

N-<6-fnethoxypyridin-3>yf)-4-(5,6-dimethoxy-3-fnethyI-1 f 4-benzoqumon-2-yl)methyl-2-acetoxybenzamide, 

N^6-methoxypyridin-3*yt)-4-(5»6-dimethoxy-3-methyl-1,4-benzoqiinof>-2-yl)methyt-2-hydro>^benzamide, 

N-{4-{5.6-dimethoxy-3-methyM I 4-benzoquinon>2-yl}methyl-2-acetoxybenzoyf)-4-{tnfhjofomethylsu}fonyl)ani- 

fine, 

N*(4-(5,6-dimethoxy-3-fnethyl- 1 ,4-heraoquinori-2-yl)methyl-2-hydroxybenzoyf)-4-(trifluorornett>ylsUfonyl)ani- 

line, 

N-(pyridhv3-yt)-^(5,G-dimethoxy-3-fnethyl-1 ,4-benzoq«non-2-yl)methyf-2-3cetc«ybenzarnWe, 
N^pyridirH3-ylH-(5,6Klimethoxy-3-f7iethyl-1,4-benzoquinon-2-yl)methyl-24iydroxybenzamide, 
hKpyridiiv4-yl)^5,6^nethoxy-3-methyt-1 ,44>enzoqumon-2-yf)methyi-2-hydroxybenzamide, 
hH5^5,6Kfimethoxy-3-methyl- 1 ,4^nzoquinorh2>yf)methyi>2-^cetoxybenzoyf)^fluoroareltPe, 
N^M5.6-<fimethoxy-3-methyl-1,4-beTttoquinorv2-yl)fnethyl-2-hydroxybenzoylJ-4>fluoroanifine, 
N ^M5.6Klimethoxy-3-n^thyl-1,4^nzo^non>2^)methyl-2-acetoxybenzoyl]-3-nftroanaine. 
N-{5-(5,6-<fimethoxy-3-methyf- 1 ,4-benzoquinon*2-yl)methyl-2-hydroxyt)efizoyf}-3-nitroaniline, 
N-(5-{5*6-dimethoxy-3-methyM ,4^nzcx|uinon-2-y0methyi-2-acetoxybefizoyf}-2-trifUiOfomethytanaine, 
N-I5^5,6-dhnethoxy-3-methyt-1 ,44>enzoqwnon-2-yl)meth^24iydroxybenzoyt^ 
ethyl N-[5^5.6-<fimethoxy-3-mettiyM .4-benzoqiinon-2-y1)methyi-2-acetoxybenzoyf}-4*amtnobenzoate. 
ethyl N-(5-(5,6-dtmethoxy-3-m ethyl- 1,4-benzoquinon~2-yl)methyl-2-hydroxybenzoyt }-4-aminobenzoate. 
N-[5-{5.6-dimethoxy-3-meth>4- 1 ,4-benzoquinon-2-yl)methyl-2~acetoxybenzoyl)-4-cyanofnethylaniline. 
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N-{5-(5.6-<iimethoxy-3-melhyM t 4-ben2oquinon-2-yl)methyl'2-hydroxyt>enzoyf}-4-cyanomethylantIine. 
N-[5-<5.6-dimethoxy-3“CnethyM.4-benzoquinon-2-yl)melhyl'2-acetoxybenzoyn'3-lrinuoromethylaniline t 
N-[5-(5 t 6-diniethoxy-3-fT>€thyH I 4-benzoquinon-2-y1)methyl-2-hydroxybenzoylJ-3'tiifluofomethylanfline, 
N-(5-{5 t 6-dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yl)methyt-2-acetoxybenzoyl]-2-nitroanifine, 

5 N-{5-<5.6-dimethoxy-3-fnethyM t 4-beozoquifK)rv2-yl)melhy}-2-hydroxybenzoy{}-2-QitroanHine > 

N-{pyridin-2-yf)-6-(5,6-climethoxy-3-methyi- 1 ,4-benzoquinon-2-yl)methy»-2-acetoxybenzamide, 
N-(pyridin-2-yi>-5-{5,6-diniethoxy-3-methyM,4-benzoqulnon-2-yOmethyl-24iydroxybenzamide, 
N^pyridin^-yO*M5.6^^thoxy-3-memyJ- 1 .4^e n z°<^'m o rv2-yO n i et hyl.2-hyd rox y ben z a mide. 
N*{pyndin-3-yI)-5-{5 f 6-dimethoxy-3-methyH t 4-benzoquinon-2-yI)methyl-2-hydroxybenzamide 1 
io N-cyclopropyl-5-{5,&-<Jimethoxy-3-methyl-l t 4-benzoquinon-2-yf)methyl-2-acetoxybenzamide f 

N-cyclopropyl-5-(5.6-dimethoxy-3-methy1-1 ,4-benzoquinon-2-yl) methyl-2-hydroxybenzamide, 
N-^clohexyl-5-(5,6-dimethoxy-3-fnethy»-1 ,4-benzoquinon-2-yl) methyt-2-acetoxybenzamide 

N-cyclohex>i«5-{5,6-dimethoxy-3-methyM,4-beazoquirK>f>-2-yOmethy1-2-hydroxybenzamide 
N-methyt-N-{5-(5,6-dimethoxy-3-niethyM,4-benzoquinor>-2-yl)methyl-2-acetoxybenzoyW-methoxyaniUne 1 
is N-melhyl-N-(5-(5 t 6-dimethoxy-3-methyl*1 t 4-benzoc|uinon-2-yl)methyl-2-hydroxybenzoyfl*4-methoxyanUine, 

N-[3-(5 t 6-dimethoxy-3-cnelhyf-1,4-berizoquinon-2-y1)methyt-2-acetoxybenzoyO-4-tiifUjorofnethy!anifir»e, 
N-[3-(5.6-dimelhoxy-3-methyi-1 .4-beozoquinon-2-y1 Jmeth^^ydroxybenzoyn^-trifluoromethylaruline, 
ethyl N-{5-{5 ,6-dtmethoxy-3-mettiyl- 1 ,4-benzoquinon-2-yl)methyt-2-<3-pyridyimethyloxy)benzoyl)-4-aminoben- 

zoate, 

20 N-(pyrkJirv4-yl)-5“(5,6-dimethoxy>3-methyM,4-benzoquinon-2-yl)methyl“2-(3-pyrkjylmethyioxy)benzamide f 

N-(pyridirv3-yt)-5-(5,6-dimethoxy-3-fnethyl-1,4-benzoquinor>-2-yl)methyl-2“(3-pyridylmethyloxy)benzamfde. 
N-cydopropyl-5-(5 t 6-dimethoxy-3-niethyl-1.4-benzoquinon-2-yl)methyl-2-<3-pyridytmethyloxy)benzamide» 
N-cydohexyl-5-(5 t 6-<iimethoxy-3-methy1-1.4-benzoquinon-2-yl)methyV-2-(3-pyridytmethy1oxy)benzarTiide > 

N-{5-(5 ,6-dimethoxy-3-methyl- 1 1 4^nzoquirx)n-2-y!)methy1-2^3-pyridytmethyk)xy)berizoyiH-lrifluorc)methyl- 

25 aniline, 

N-[5-(5,&-dimethoxy-3-methyt-1 f 4-benzoquinon-2-yl)methyl-2-acetoxybenzoyi]-4-<tjifluo r om e thy! s utfo n yl) an i- 
N-[5-<5 f 6-dimethoxy-3-methyM.4-benzoquinon-2‘yl)methy»-24iydroxyt)enzoyl}-4-<trifluoromethyJsulfonyl)ani- 
N-[3^5.6Hdimethoxy-3^ethyl-1,4^nzcx^non-2-y1)methyl-2-acetoxybenzoyf)^trifHioromethytsulfonyl)ara- 

N- [3(5.6 -dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoylj-2,4-dichloroannine , 
N-[3-(5,6-dimethoxy-3-fnethyl-1 ,4 -benzoquifKMv2-yOn>ethyl-2-hydroxybenzoyl}-2.4-dich!oroaniline. 

N-[3-(5. 6-dimethoxy-3-methyM ,4^enzoqwrK)rv2-yl)methyl-2-acetoxybenzoylHHnorpbofinoanifine. 
N^3^5 > 6Kftmethoxy-3^ethyl*1,44)erizoquinon-2-y1)n^thyl-24iydroxybenzoyl}-4-morphofinoaniane. 
N-(6-methoxypyridin-3*yl)-5-(5,6-dimethoxy-3-methyM ,4-benzoqinnon*2-yl)methyl-2-acetoxybenzamide , 
N^6-methoxypyridin^y!>-5K5.6^imethoxy-3-methyl-1 f 44benzoquinon-2*yl)methyl-2-hydroxybenzarnlde, 
N-(2.6^imethoxypyridin-3-yl)<5-(5,6-<Jimethoxy-3-methyl-1.4-berizoquinc>n-2-yt)niethyl-2-acetoxybenzamide f 

N^2.6-<fimethoxypyridin-3-yl>-S-{5 ,6-dimethoxy-3-methyl- 1 ,44>enzoquinor>-2-yl)methyl-2-hydroxyt>enzamide, 
N-(6>chtoropyridin-3-yl)-5-(5,6-<fimethoxy-3-methyl-1.4-benzoc|uinon*2-yl)methyl-2-acetoxybenzamide. 
N-(6-chloropyridin-3-yl>-5-{5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-hydroxybenzamide, 
N-(2-chk3ropyridin-3-yl)-5^5,6-<Jtmethoxy-3-methyl-1,4-benzoqijmon-2-yl)rnethyl-2-acetoxybenzarrade, 
N^2^dik)ropyridtiv3-yl)-5-<5,6-dimethoxy-3-methyt-1 ,4-benzoquinon-2-yl)methyi-24iydraxybenzamide , 
tert-butyl N45-<5.6-dimethoxy-3-melhyM ,4^nzoqdnon-2-yl)methyl-2-acetoxybenzoyi}^aminobenzoate t 
N-[5-(5 1 6-dimethoxy*3-methyl-1.4-benzoquinon-2-yf)methyl-2-acetoxybenzoyf}-4-aniinobenzo»c acid, 
N-{5<5,6-dimethoxy-3-methyM ,4-benzc^uirK)n-2-yf)methyt-24iydroxyt>enzoyi]^aminoberizoic add, 
N^5^5.6-drnethoxy-3-methy»- 1 .4-benzcxfi:non-2-yf)methyl-2-hydroxyberu:oylH- n ^ oa ^ Bne * 

N45^5,6^methoxy-3-methyl-1.44)enzoqdiK)n-2-yl)mefhyl-24iydfoxybenzoy^2,6Kridik)ro*4-liif»uoromethoxy> 

aniline. 

so N^3-tert4>utoxycartx)nylpyrkiin-2-yl)-5^5,6^imethoxy-3-methyl-1 ,44>enzoquinofv-2--yl)methyl-2-acetoxybenza- 

mide, 

N^3-hydroxycait>ony1pyridin-2-yi)-5-<5,6-dimethoxy-3-fnethyl-1,4-benzoquinofv2-yl)methyl-2-acetoxybenza- 

mide, 

N^3-hydroxycarbonylpyridin-2*yl)-5-(5 t 6-diroethoxy-3-fnethyt-1,4-benzoqdnon-2-yf)iT»ethyl-2-hydroxybenza- 

55 mide, 

N-<5-tert-butoxycartx>nylpyndin-2-yf)-5-<5,6-dimethoxy-3-methyl*1 ,4-benzoc|iiinor>-2-yl)niethyl-2-acetoxybenza* 

mide, 

N-(5- hydroxycarbony1pyridin-2-yl)-5*(5.6-dimethoxy-3-methyl- 1 ,4-benzoqui norv2-yl)methyt-2-acetoxyt>enza- 



Gne, 

fine, 

30 

Gne, 

35 

40 

45 



12 
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mide. 



mide. 



w 



15 



20 



25 



35 



45 



SO 



N-(5-hydroxycarbonylpyridin-2-yl)-5-(5,6-<)imethoxy-3-tnethy(-1.4-benzoquinon-2- y l)niethyf-2-hydroxyben2a- 

noanillne^^ 6 d ' me ^° Xy " 3 "^^^ U ' n0n 2 ^ ,)rneth ^" 2 aCeloX '^ nzo ' , ^' ,ert '* > ^ ox y ca rt >on yf am *- 

froanflira^^ 56d ^ ethOXy3 ^ nethyt " 14bea2<X,U ' n0n2 " yl ^ e,h ^" 2 ^ ydrox y ten2 °y , l _4 ^ert-butoxycarbonylami- 

N-(pyridn-3-y()-5-(5.6-dimethoxy-3-methy1-1,4-benzoquinoft-2-yt)methyl-2-acetoxyt>enzamide 

fonate^ P ^ d '^ 3 ^" 5 ^ 5 ^ ime ^ Xy "'^ rneth '^ 1 ,4 '^ ra ^ u ^^2-yl)me^-24iydroxybet^imae (m e tha „esu, 
fonate^ P ^ ldin_4 y | ^^ 56<llmethOXy3me,h ^ 1 ' 44)en20qL,in0r ^ 2y, ^ ITle,hy, " 2 ‘ hy<iroxyt ' enzamic)e (methanesul- 
c^^HMS.e-dimethoxy-S-mettiyU^-benzoquinon^-ylJmethyl^-hydroxybenzoyn^p-phenytenediamine (hydro- 

!!1 Py ^ rV f y, !' H5, ^™ e ^' 3 ^^- 1 - 4 ^ rKoqw ' rwn - 2 -y') me ' f ’y'-2^cetoxyben 2a mide 
W(^^^ (5 ' M ^ emOXy ' 3 ^ e,h ^' 1 ' 4 ^^ 0quinon - 2 y , > meth ^ 2 -hyciroxyb e nz a rnide’ 
Nt^f^ me ?K OXy ' 3 ," me,h ^‘ 1 ' 4 ^^^' rron ’ 2 ' yl)mem ^' 2 ' aMto ^^yn^^midazo^1-yl)an«ine 

anHin^ medlylN ^ 56 ^' me,hOXy ^^ et ^ 1 ’ 4 ^ ien2C><,U ' r>0n2y, ^ me,flyl ' 2 " hy<lroxyben20 y , l~ 4 ‘ tr ' , ' uorom ethyl- 

«^ y .N-^ ( 5. fr ^ m em o xy-3^ e thy ) - 1 ,4^ n zoqu ir K> r >-2-W)mem y( - 2 -hydroxyb ef uoyl]-4-amirK > benzoate 

Nj?^^ XyP ^ l ^^'^ (5 '^ ,mettoXy ' 3 ^ ethyl ' 1 ' 4 ' ben2oquinon - 2 -> i ) rr,eth y , -2^ceIoxybez a mide’ 
N^9^!^T yn W ^^ 5 '^ ,me ^ Xy ' 3 ^^^ 1 - 4 ^ e ^ ui ^- 2 ^^^2-hydroxybezamide’ 

jfSSBSSSSBB Sgga 

:s==££HSj3=2H£Bi=r 

M3.5.6^rimethyl-1 .4-benzoquinon-2-y«)niethyl-2-acetoxybenzoic add. 



55 (General Production Method] 



13 
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described in K. Suzuki, T. Tatsuoka, T. Ishihara, R. Ogino, T. Miyazaki, F. Satoh, S. Miyano and K. Sumoto, Chem. 
Pharm. Bull., 45, 668-674 (1997), or a method based thereupon. 

[0053] More specifically, an aldehyde compound represented by formula (IV): 



5 



10 



15 



OR 5 




(IV) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above) is allowed to react with a Grignard reagent or an organic lithium 
reagent prepared from a bromophenol derivative to afford a compound represented by formula (V): ... 



20 



25 




30 (wherein R 3 to R 5 . R 9 and R t0 are as defined above, and Bn represents a benzyl group, which may be substituted), 
and this compound is reduced with a reducing agent such as triethylsflane in the presence of catalyst such as Lewis 
acid or trimethylsilyl triffuoromethanesulfonate and then catalyticafly reduced by stirring it in a hydrogen stream in the 
presence of catalyst such as palladium -carbon to obtain a phenol derivative represented by formula (VI): 



35 



40 



45 



50 



OR 9 




(VI) 



(wherein R 3 to R 5 , R 9 and R 10 are as defined above). 

(0954] The obtained compound is stirred together with hexamethylenetetramine in a solvent such as triftuoroacetic 
add at a temperature from room temperature to 100°C and then hydrolyzed to obtain a compound represented by 
formula (Vila): 



55 



14 




EP1 314 712 A1 



OF' 




(Vila) 



(wherein R 3 to R 5 . R 9 and R 10 are as defined above). 

(0055) This compound is stirred together with an alkytating agent such as dimethyl sulfate or benzyl bromide at a 
temperature from room temperature to SOX in the presence of a base such as potassium carbonate or sodium hy- 
droxide rn a solvent not partrapating in the reaction, such as acetone, to obtain a compound represented by formula 




(wherein R 3 to R* R 9 and R<» are as defined above and R 2 represents a lower alkyl group having from 1 to 6 carbons 
or an aralky! group having from 7 to 14 carbons). 

I!! 561 ,- H 16 reSUWn9 compound « “^ed in a solvent not participating in the reaction, such as acetonitrile and 
men stirred at a temperature of 0 to SOX in me presence of an oxidizing agent such as sodium chlorite and aqueous 

hydrogen peroxide, in a mixed solution with a phosphate buffer solution to obtain a substituted benzoic add derivative 
represented by formula (la): 



OR 9 




R5- T and T 8r , e 35 de8M,d ab0ve and R2 re P resenls a lower alkyl group having from 1 to 6 carbons 
or an aralkyl group having from 7 to 14 carbons). 

S a ,2Tm C ^^ id T POUnd j! !!f ,ed With diazomethane or (trimethytsifyl)diazomethane in a solvent not 
partrapating m the reaction, such as memanol. or condensed wim an alcohol represented by formula (VIII): 



R 6 -OH 



(VIII) 



(wherein R 6 represents a lower alkyl group having from 1 to 6 carbons or an aralkyl group having from 7 to 14 carbons) 
or an amine represented by formula (IX): 1 
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\ 6 

5 F < IX ) 

(wherein R 7 and R 8 are as defined above) using a condensing agent such as 1-ethyt-3-<3-dimethylaminopropyf)car- 
bodiimide hydrochloride or as an add chloride form with oxafyt chloride or the like in the presence or absence of catatyst 
such as 4-dimethytami nopyridine in a solvent not partidpating in the reaction, such as methylene chloride, whereby a 
10 compound represented by formula (lb): 



9 

2 



X* 

db) 

(wherein R 2 to R 5 , R 9 and R 10 are as defined above and X* represents an esterified or amidated carboxyl group) can 
be obtained. 

25 [0058] The compound where in formula (lb), R 2 is a benzyl group which may be substituted is stirred at a temperature 

from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-carbon, whereby 
a compound represented by formula (lc): 

so OR 9 

OH 



X’ 

(lc) 

40 (wherein R 3 to R 5 . R 9 , R 10 and X' are as defined above) can be obtained. 

[0059] The compound (lc) is: 

1) stirred together with an alkylating agent such as alkyl halide at a temperature of 0 to 100°C in the presence of 
a base such as potassium carbonate in a solvent not partidpating in the reaction, such as acetone, 

45 2) stirred together with a boronic add derivative represented by formula (X): 






50 



2 / 

FT — 



OH 



OH 



(X) 



55 



(wherein R 2 represents an aryl group which may be substituted, or a heteroaryl group which may be substituted) 
in the presence of catalyst such as copper acetate in a solvent not partidpating in the reaction, such as methylene 
chloride or acetonitrile, or 

3) stirred together with an alcohol represented by formula (XI): 



16 
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R 2 -OH (XI) 

(wherein R 2 * represents a lower alkyl group which may be substituted, an aralkyl group which may be substituted, 
5 or a heteroarylatkyl group which may be substituted) in the presence of. for example, triphenyl phosphine (or trib- 

utytphosphme) and diethylazodicaroxylate (or N.N.hT.NMetramethyiazodicarboxytate) in a solvent not participating 
in the reaction, such as tetrahydrofuran, under the conditions of normal r Mitsunobu reactionsJ (or a modified 
method thereof), whereby a compound represented by formula (lb*): 

10 

OR* 

OR 2 



X* 

(Ib‘ ) 

70 

(wherein R 2 * represents a lower alkyl group having from 1 to 6 carbons, which may be substituted, an aryl group 
having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, which 
may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, or a heteroarylalkyt 
group having from 5 to 1 3 carbons, which may be substituted, and R 3 to R 5 , R 9 , R 10 and X* are as defined above) 
25 can be obtained . 

[0060] The compounds (la), (lb) and (lb*) each is oxidized with an oxidizing agent such as ammonium cerium(IV) 
nitrate in a solvent not participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a 
benzoquinone derivative represented by formula (Id): 

30 




35 



40 



0 




OR 2 

X 



(Id) 



(wherein R 2 to R 5 and X are as defined above) can be obtained. 

[0061] Also, the compound where in formula (la). R 2 Is a benzyl group which may be substituted is stirred at a 
45 temperature from room temperature to 50° C in a hydrogen stream in the presence of catalyst such as palladium-carbon 

to remove benzyl group and then reacted with an acylating agent such as acetic anhydride or benzoic anhydride, 
whereby a compound represented by formula (le): 



50 



55 
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10 

(wherein R 3 to R 5 . R 9 and R 10 are as defined above and R 11 represents a lower alky! group having from 1 to 6 carbons, 
which may be substituted, or an aryl group having from 6 to 12 carbons, which may be substituted) can be obtained. 
{00621 This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in a solvent not 
15 participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a carboxylic add compound 
represented by formula (If): 



20 



25 




(If) 



30 (wherein R 3 to R 5 and R 11 are as defined above) can be obtained. Then, this carboxylic acid compound is condensed 
with an alcohol or an amine using a condensing agent in the presence or absence of catalyst such as 4-dimethytarm- 
nopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a compound represented 
by formula (Iq): 



35 




(wherein R 3 to R 5 and R 11 are as defined above and X* represents an esterified or amidated carboxyl group) can be 
obtained. 

(0063] Also, the compound of formula (Ic) is: 

50 1 ) reacted with an add anhydride such as acetic anhydride in the presence of a base such as pyridine or triethyt- 

amine. 

2) condensed with a benzoic add derivative which may be substituted or with a heteroaryl carboxylic add derivative 
such as nicotinic add or ptcotinic add using a condensing agent in the presence or absence of catalyst such as 
4-dim ethylaminopyridine, or 

55 3) reacted with an add chloride such as acetyl chloride or benzoyl chloride in the presence of a base such as 

pyridine or triethylamine. whereby a compound represented by formula (lb): 



18 
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5 



10 



OR 5 




(Ih) 



(wherein R 3 to R 5 . R 9 and R 10 are as defined above, R 1 r represents a lower alkyl group having from 1 to 6 carbons, 
which may be substituted, an aryl group having from 6 to 12 carbons, which may be substituted, or a heteroaryl 
group having from 4 to 1 1 carbons, which may be substituted, and X* represents an esterified or amidated carboxyl 
is group) can be obtained. 



(0064] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate irva solvent not 
participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a compound represented by 
formula (li): 



25 



35 




(wherein R 3 to R 5 , R 11 ' and X* are as defined above) can be obtained. 

[0065] The compounds (Ig) and (li) each Is hydrolyzed by stirring it in the presence of a base such as sodium hy- 
drogencarbonate in a solvent not participating in the reaction, such as a mixed solvent of methanol and water, whereby 
a compound represented by formula (Ij): 



40 



45 



O 




di) 



(wherein R 3 to R 5 and X 1 are as defined above) can be obtained. 

(0066] The substances represented by formulae (la) to (Ij) of the present invention can inhibit toe activation of NF- 
kB and therefore, are useful as a preventive or therapeutic agent for diseases caused by the activation of NF-kB, for 
50 example, diseases caused by excess production of various inflammation mediators or viral propagation More specif- 
ically, these substances are useful as a preventive or therapeutic agent for diseases considered to be caused by the 
excess production of NO or TNF-a, for example, septic shock, osteoarthritis, rheumatoid arthris, cachexia, multiple 
organ failure, inflammatory bowel disease, malaria, acquired immune deficiency syndrome, human T-cefl leukemia, 
meningitis, hepatitis, myocarditis, type II diabetes, multiple sclerosis, Behcet disease, systemic lupus erythematosus 
55 and ischemic heart disease, and the like. 

In the case of using the compound of the present invention as the above-described medical composition, the 
compound can be used orally in the preparation form of tablets, capsules, elixirs, microcapsules or thefike, or parenter- 
atfy in the preparation form of injections such as a solution with water or other pharmaceutically acceptable solution 



19 
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5 



10 



15 



20 



25 



30 



35 



40 



or a suspension. For example, the medical composition can be produced by mixing the compound with physiologically 
acceptable earners, flavoring agents, excipients, stabilizers and the tike m a generally admitted form. Examples of the 
additive which can be mixed in tablets include a binder such as gelatin, swelling agents such as com starch, excipients 
such as crystalline cellulose, and lubricants such as magnesium stearate. When formulated into capsules, the above- 
described composition may further contain Gquid carriers. The aseptic composition for injection can also be formulated 
in the conventional manner. 

(00671 Examples of the aqueous solution for injection indude an isotonic solution containing glucose. An appropriate 
solubilizer such as polyethylene glycol may be used in combination. Also, buffer, stabifizers, preservatives, antioxidants, 
soothing agents and the like may be blended. The preparation thus obtained can be administered, for example, to 
mammals induding humans. The dosage varies depending on the symptom and the like but m the case of ora! admin- 
istration. the daily dose for adult is generally from about 0.01 to 100 mg, preferably from about 0.1 to 50 mg, more 
preferably from about 1.0 to 25 mg. In Ihe case of parenteral administration, for example, in the case of injection, the 
preparation is preferably administered by phlebodysis and the daily dose for adult is generally on the order from about 
0.001 to 50 mg. preferably from about 0.01 to 25 mg. more preferably from about 0.1 to 10 mg. 

(0068J The effect of NF-xB inhibition can be examined by directly or indirectly measuring the expression erf genes 

regulated by the activation of NF-xB. . „ . .. .. 

(0069] The effect of inhibiting the excess production of inflammatory proteins can be examined by directly or indirectly 
measuring the levels of inflammatory protein increasing in the culture medium or the body fluid when the cells or animals 
are stimulated with a cytokine such as IL-f or TNF-a or with a lipopolysaccharide. As for the method of confirming the 
conventional anti-inflammatory effect, the effect of inhibiting the edema caused by carrageenin or dextran can be 



(0070] In these models, it is confirmed that the production of NO or TNF-a is effectively inhibited (see, M.C. FiGon 
and N.C. Phillips. Br. J. Pharmacol., 122. 551-557 (1997); P.W. Tsao. T. Suzuki. R. Totsuka. T. Murata. T. Takagi, Y. 
Ohmachi, H. Fujiwara and I. Takata, Clin, immunol. Immunopathd. . 83. 173-178 (1997); S. Cuzzocrea. B. Zingarelli, 
P. Hake, A.L. Salzman and C. Szabo, Free Radio. Biol. Med. , 24, 450-459 (1998)). 

(0071) For specific diseases, the efficacy as a therapeutic agent for sepsis can be evaluated by administering a 
lipopolysaccharide to an animal such as mice and measuring the effect of improving the survival retio or the levels of 
inflammatory cytokines in blood. The effect as a therapeutic agent for rheumatoid arthritis can be evaluated in animal 
models suffering from arthritis caused by adjuvant or collagen (see. Y. Itgo et al.. J. Immunol. 147. 4167 0991)). 
[0072] The effect as a therapeutic agent for intractable inflammation such as Crohn's disease, hepatitis and nephritis 
can be presumed using an animal model prepared by a known method or in accordance with the method (see. K. 
Nishikawa et al.. J. Exp. Med. , 180, 95 (1994); K. Kawasaki et al., J. Jmmunol , 150. 1074 (1992)). Furthermore, the 
effect as an organ transplant rejection Inhibitor can be evaluated using, for example. GVH (Graft versus Host) disease 
or various organ transplant model animals (see. A.B. Coskni et al.. J. Immunol., 142. 2617 (1990); and M. Isobe et al.. 

Science. 255. 1125 (1992)). . „ ^ 

[0073] As such, the effect of the NF-xB inhibitor as a therapeutic agent for diseases can be confirmed using various 

animal models which can be prepared by a known method or according to the method. 

[0074] The present invention is described in more detail with reference to Examples and Experiments, however, it 
should be noted that the present invention is not limited by them in any way. 



Reference Example 1 



3-( Benzyloxy )bromobenzene 

45 100751 3-Bromophenol (50 g. 0.289 mol) was dissolved in acetone (500 ml) and after adding thereto in sequence 

anhydrous potassium carbonate (80 g. 0.580 mmol) and benzyl bromide (59 g. 0.345 mol), the solution was refluxed 
under heating for 3 hours. The reaction mixture was Catered and the filtrate was concentrated under reduced pressure. 
The obtained crude product was recrystallized (the recrystallization operation was performed twice using hexane as 
a solvent) to obtain the titled compound (45.0 g, 0.171 mol. 59%). 

50 

Reference Example 2 



4-(Benzyk)xv)bromobenzene 

55 (00761 4-BromophenoI (100 g. 0.587 moQ was dissolved in acetone (1.100 m!) and after adding thereto in sequence 

anhydrous potassium carbonate (159.53 g. 1.156 mmol) and benzyl bromide (103.78 g. 0.607 mol), toe solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
pressure. The obtained crude product was recrystallized (the recrystatlization operation was performed using hexane 



20 




EP 1 314 712 A1 



as a solvent) to obtain the titled compound (120.76 g, 0.459 mol. 79%). 
Reference Example 3 



5 2-(Benzytoxy)bfPfnobenzene 

[0077J 2-Bromophenol (50.0 g. 0.289 mol) was dissolved in acetone (400 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (79.89 g, 0.578 mmol) and benzyl bromide (59.32 g. 0.347 mol), the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
^ pressure. The obtained crude product was purified by silica gel column chromatography (hexane : AcOEt = 95:5) to 
obtain the titled compound (30.0 g, 0.114 md, 40%). 

Reference Example 4 

15 l-OAS^S-Tetramethoxy^-methytphenylH-^ benzyloxyphenyt) methanol 



[0078] An anhydrous tetrahydrofuran (50 ml) solution of 3,4,5,6-tetramethoxy-2-methylbenzaldehyde (14 g, 0.058 
mol) was added dropwise under ice cooling to a Grignard reagent (150 ml tetrahydrofuran solution) prepared from 

3- (benzyloxy)bromobenzene (18.4 g, 0.070 mol) and magnesium (1.87 g, 0.077 mol), and the resulting solution was 
20 stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (23.5 g, 0.055 mol. 95%). 

25 Reference Example 5 

1-(3.4,5,6-Tetramethoxy-2-methylphenyl-1-(4-benzyloxyphenyl)methanol 

[0079] An anhydrous tetrahydrofuran (20 ml) solution of 3 ( 4,5,6-tetramethoxy-2-methylbenzaldehyde (3.65 g, 0.01 5 
30 mol) was added dropwise under ice cooling to a Grignard reagent (30 ml tetrahydrofuran solution) prepared from 

4- <benzytoxy)bromobenzene (8.00 g, 0.030 mol) and magnesium (0.81 g, 0.033 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 

35 ethyl acetate = 4:1 ) to obtain the titled compound (5.93 g, 0.01 4 mol, 92%). 

Reference Example 6 

1- (3, 4,5, 6-Tetramethoxy>2HnethytphenylE1-(2-benzytoxyphenyl)methanol 

40 ” " 

[0080] An anhydrous tetrahydrofuran (30 ml) solution of 3,4,5.6-tetramethoxy-2-methylbenzaldehyde (5.00 g, 0.021 
mol) was added dropwise under ice cooling to a Grignard reagent (35 ml tetrahydrofuran solution) prepared from 

2- (benzytoxy)bromobenzene (11 .50 g, 0.044 mol) and magnesium (1 .16 g, 0.048 mol), and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 

45 extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate - 4:1) to obtain the titled compound (8.80 g, 0.021 mol, 99%). 

Reference Example 7 
so 

3- (3,4 .5,6-Tetramethoxy-2-methylbenzyf)phenol 

[0081] A methylene chloride solution of foe compound obtained in Reference Example 4 (25.3 g, 59.67 mmol) was 
added dropwise to a methylene chloride solution (1,000 ml) of triethytsflane (8.33 g. 71.64 mmol) and TMSOTf (2.65 
« g, 11 .92 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol (100 ml) 
and dioxane (150 ml) and then added to an ethanol suspension (50 ml) of 5% Pd-C (3 g) and thereafter, the solution 
was stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
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10 



15 



concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 

1) to obtain the titled compound (18.4 g, 57.9 mmol, 97%). 

Reference Example 8 

4-f3A5.6-Tetramethoxy-2-methvlbenzyl)phenol 

100821 A methylene chloride solution (70 ml) of the compound obtained in Reference Example 5 (3 00 g . 7 MmnrwO 
was added dropwise to a methylene chloride solution (80 ml) of triethylsaane (0.99 g. 8.52 mmol) and TMSOTf (0.31 
g. 1.39 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reactor, ^uton was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol (50 ml 
and then added to an ethanol suspension (250 ml) of 5% Pd-C (500 mg) and thereafter, the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, foe filtrate was con^trated 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 4.1) to obtain the 
titled compound (1.96 g, 6.15 mmol, 87%). 

Reference Example 9 

2-f3.4.5.6~Tetramethoxy-2-methylbenzyl) phenol 

[0083] A methylene chloride solution (130 ml) of the compound obtained in Reference Example 6 (9.00 9.21_23 
mmol) was added dropwise to a methylene chloride solution (1 50 ml) of triethylsilane (2.95 g. 25.43 mmol) and TMSO 
(0.94 q 4.23 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reacbon solution was 
washed with water and then dried, and the solvent was removed by distillation. The residue was dissolved m ethanol 
(50 ml) and then added to an ethanol suspension (350 ml) of 5% Pd-C (1.5 g) and thereafter, the solution was stirred 
at room temperature for 1 6 hours in a hydrogen stream. The reaction solution was filtered, the filtrate iwas concentrated 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 4:1) to obtain the 
titled compound (5.67 g, 17.83 mmol, 84%). 

Reference Example 10 

4-13.4. 5.6-Tetramethoxv-2-methylbenzvl)-2-hydroxybenzalde hvde (A) and 6-(3,4.5.64etramethoxy-2-methylbenzyl ) : 

2-hvdroxybenzaldehyde (B) 

,0084] 343 4 ,5.6-Tetramethoxy-2-methytbenzyl)phenol (11.17g. 35.13 mmol) and hexamethylenetetramine (6^39 g. 

0 046 mol) were dissolved in trifluoroacetic add (1 00 ml) and the solution was stirred under heating at 80°C for 4 tours. 
After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 ml) 
was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extradwas 
washed with water and then dried, the solvent was removed by distillation and the obtained ^ ^' vas p ^" fied b * 
40 sHica gel column chromatography (hexane : ethyl acetate = 9:1) to obtain the titled compound A (3.35 g. 9.68 mmol. 
28%) and compound B (2.03 g, 18%). 

Reference Example 11 

45 M3A5,6-Tetramethoxy-2-methylbenzvl)-24iydroxyb enzaldehytte 

[0085] 443 4.5.6-Tetramethoxy-2-methylbenzyl)pheno> (14.5 g. 45.60 mmol) and hexamethylenetetramine (8.30 g 

59.29 mmol) were dissolved in trifluoroacetic add (100 ml) and the solution was sfined under heating at 80*C for 4 
hours After the completion of reaction, the solvent was removed by dfetHlation and to the obtained resf^.w^tcrjlOO 
so ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by distillation and the obtained residue ^sptmtod 
by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (12.20 g. 35.26 mmol. 

78%). 
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Reference Example 12 

3-(3,4,5,6-Tetramethoxy-2-methylbenzy1)-2-hydroxybenzaldehyde 

5 [0086] 2-{3.4,5,6-Tetramethoxy-2*methyibenzy1)phenoJ (8.64 g. 27.17 mmol) and hexamethylenetetramine (5.00 g, 

35.67 mmol) were dissolved in trifluoroacettc acid {100 ml) and the solution was stirred under heating at 80° C for 4 
hours. After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 
mi) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by drstfilation and the obtained residue was purified 
10 by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (2.50 g. 7.23 mmol 
27%). 

Reference Example 13 

15 4-(3,4.5,6-Tetramethoxv-2-methyfbenzvl)-2-benzvk>xybenzaldehyde 

(0087] 4*(3 t 4,5.6-Tetramethoxy-2-methyfbenzyf)-24iydroxybenzaldehyde (743 mg. 2.14 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (593 mg, 4.30 mmol) and benzyl bromide (477 
mg. 2.79 mmol), the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
20 was concentrated and the obtained residue was purified by sifica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (864 mg, 1 .98 mmol. 93%). 

Reference Example 14 

25 6-(3,4 5,6-Tetramethoxy-2-methytbenzy1)-2-benzytoxybenzaldehvde 

(0088] 6-(3,4.5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzaldehyde (1 87 mg, 0.54 mmol) was dissolved in ac- 
etone (20 ml) and after adding thereto anhydrous sodium carbonate (149 mg. 1.08 mmol) and benzyl bromide (120 
mg, 0.70 mmol), the solution was stirred at room temperature for 16 hours. The reaction solution was filtered, the filtrate 
30 was concentrated and the obtained residue was purified by sifica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (221 mg. 0.51 mmol, 94%). 

Reference Example 15 

35 5-(3,4 ,5,6-Tetramethoxy-2-methylbenyf)-2- benzyloxybenzatdehyde 

[0089] 5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzafdehyde (0.100 g, 0.290 mol) was dissolved in ac- 
etone (10 ml) and after adding thereto anhydrous sodium carbonate (0.080 g, 0.579 mmol) and benzyl bromide (0.059 
g, 0.347 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
40 concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4: 
1) to obtain the titled compound (0.114 g, 0.261 mmol, 90%). 

Reference Example 16 

45 3-(3,4,5 > 6-Tetramethoxy-2-methyfbenzyl)-2-benzyloxybenzaldehyde 

[0030] 3-(3.4 l 5,6-Tetramethoxy-2-meth>'foenzyl)-2-hydroxybenzaklehyde (1.16 g. 3.35 mo?) was dissolved in ace- 
tone (5 ml) and after adding thereto anhydrous sodium carbonate (1.02 g, 7.38 mmol) and benzyl bromide (0.69 g, 
4.02 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
50 concentrated and the obtained residue was purified by sifica gel column chromatography (hexane : ethyl acetate = 7z 
1) to obtain the titled compound (1.45 g. 3.32 mmof. 99%). 

Reference Example 1 7 

55 5-(3.4.5.6-Tetramethoxv-2-methylbenzyl)-2-raethoxyt>enzaldehvde 

[0091] 5-{3.4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxyt)enzaldehyde (0.500 g, 1 .45 mmol) was dissolved in eth- 
anol (15 ml) and after adding thereto in sequence sodium hydroxide (0.064 g, 1.59 mmol) and dimethyl sulfate (0.200 
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g, 1 .59 mmol), the solution was stirred at room temperature for 12 hours. After the completion of reaction, the reaction 
solution was poured into a cold diluted hydrochloric add solution and extracted with ethyl acetate. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (0.359 g. 0.998 mmol, 

5 69%). 

Reference Example 18 

5-f3.4.5.6-Tetramethoxy-2-methYlbenzyl)-2-rsopropoxYben2aldehyde 

10 

[0092] 5-(3,4.5,6-Tetramethoxy-2-methylbenzyl)-2-hydioxybenzaldehyde (0.500 g. 1.45 mmol) was dissolved in 
DMF (1 5 ml) and after adding thereto in sequence anhydrous potassium carbonate (0.359 g. 2.60 mmol) and isopropyl 
bromide (0.320 g, 2.60 mmol), the solution was refluxed under heating for 3 hours. The reaction mixture was filtered, 
the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography (hexane . 
is ethyl acetate = 4:1) to obtain the titled compound (0.530 g, 1.37 mmol, 94%). 

Example 1 

4 - (3 t 4.5. 6-Tetramethoxv-2-methylbenzyl)-2-benzyloxybenzotc add 

20 

[0093] An aqueous solution (2 ml) of sodium dihydrogenphosphate (157 mg, 1.31 mmol), an aqueous solution (7 
ml) of sodium chlorite (795 mg, 80%. 7.07 mmol) and aqueous hydrogen peroxide (0.5 ml. 30%) were added to an 
acetonitrile solution (5 ml) of 4-(3,4.5,6-tetramethoxy-2-methylbenzylK2-benzyloxybenzaldehyde (735 mg, 1 .69 mmol) 
and the resulting solution was stirTed at room temperature for 16 hours. The reaction solution was diluted with water 
25 and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite (Na^O^ 
solution and saturated brine, then dried and concentrated to obtain the titled compound (603 mg, 1.33 mmol, 79%). 

Example 2 

30 6-<3.4.5.6>Tetramethoxy-2-methvtbenzyl)-2- benzytoxybenzoic add 

[0094] An aqueous solution (1 ml) of sodium dihydrogenphosphate (24 mg, 0.20 mmol), an aqueous solution (3.5 
ml) of sodium chlorite (123 mg, 80%. 1.09 mmol) and aqueous hydrogen peroxide (0.08 ml. 30%) were added to an 
acetonitrile solution (2.5 ml) of 6-{3.4,5.6-tetramethox^2-methylbenzy1>-2-ben2yloxyben2a!dehyde (112 mg. 0.26 
35 mmol) and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with 
water and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite 
(Na2S 2 0 4 ) solution and saturated brine, then dried and concentrated to obtain the titled compound (106 mg. 0.23 mmol, 
91%). 

40 Example 3 

5-(3.4.5,6-TetramethoxY-2-methylbenzvf)-24)enzYloxybenzofC acid 

[0095] An aqueous solution (10 ml) of sodium dihydrogenphosphate,(12.0 g, 0.100 mof), an aqueous solution (30 
45 ml) of sodium chlorite (5.19 g, 0.0577 mol) and aqueous hydrogen peroxide (1.701 ml, 30%) were added to an ace- 
tonitrile solution (30 ml) of 5-{3,4.5,6-tetramethoxy-2-memytt>enzyl)-2-berizy!oxybenzaldehyde (5.60 g. 0.0128 mol) 
and the resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite 
(NajS^) solution and saturated brine, then dried and concentrated to obtain the titled compound (5.20 g, 0.0115 
» mol. 90%). 

Example 4 

3-f3.4.5.6-Tetramethoxy-2HTiethvlbenzYt)-2-benzyloxybenzoic add 
55 

[0096] An aqueous solution (7 ml) of sodium dihydrogenphosphate (4.01 g, 33.42 mmol), an aqueous solution (7 
mf) of sodium chlorite (1 .74 g. 1 9.33 mmol) and aqueous hydrogen peroxide (1.89 fri. 30%) were added lo an acetonitrile 
solution (12 ml) of 3-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-benzyloxybenzald^iyde (1.87 g, 4.28 mmol) and the 
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resulting solution was stirred at room temperature (or 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na^O*) solution 
and saturated brine, then dried and concentrated to obtain the titled compound (1.90 g. 4.20 mmol. 98%). 

5 Example 5 

N-f4-(3.4 t 5,6-Tetramethoxy‘2-methylbenzvt)-2-benzvloxyt)enzovnpiperidine 

[0097] Piperidine (56 mg, 0.6576 mmol) and 1-ethyt-3-(3'<fimethylaminopropyl)carbodiim»de hydrochloride (169 mg, 
10 0.881 5 mmol) were added to a methylene chloride solution (20 ml) of 4-{3.4 f 5,6-tetramethoxy-2-methyfbenzyt)-2-berv 

zytoxybenzoic add (173 mg, 0.3827 mmol) and the resulting solution was stirred at room temperature for 8 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by flash column 
chromatography (hexane : ethyl acetate = 2:1) to obtain the titled compound (129 mg. 0.2485 mmol, 65%). 

Example 6 

N-(5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-benzyloxyt>enzovl]piperidine 

20 [0098] Piperidine (0.358 g, 4.20 mmol) and 1~ethyl-3-(3-dimethytami no propyl )carbodiimide hydrochloride (1.21 g. 

6.30 mmol) were added to a methylene chloride solution (50 ml) of 5-(3,4.5.6-tetramethoxy-2-methylbenzyl)-2-benzy- 
loxybenzoic add (0.95 g, 2.10 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 
25 column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1 .02 g, 2.09 mmol, 99%). 

Example 7 

N-(5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoyl] morpholine 

(0099) Morpholine (0.451 g. 5.17 mmol) and 1 -ethyf 3^3^methylantinopropyl)cartKxfumide hydrochloride (1.49 g, 
7.76 mmol) were added to a methylene chloride solution (80 ml) of 5-(3,4.5,6-tetramethoxy-2-methyIben2yl>-2-benzy' 
toxybenzoic add (1.17 g, 2.59 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
35 water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 
column chromatography (chloroform : methanol = 50:1) to obtain the tided compound (1.27 g, 2.59 mmol, 99%). 

Example 8 

40 N’[S-(3 t 4,5,6-Tetramethoxy-2-methylbenzy0-2-benzvtoxybenzoyt-4-methoxyanainel 

(0100] p-Methoxyaniline (0.250 g, 2.03 mmol), triethytamine (0.206 g, 2.03 mmol) and 2-chIoro-1 ,3Kfimethylimida- 
zofinium chloride (0.344 g, 2.03 mmol) were added to a methylene chloride solution (40 ml) of 5-(3.4,5,6-tetramethoxy- 
2-methylbenzyl)-2>benzyloxybenzoic add (0.460 g, 1.02 mmol) and the resulting solution was stirred at room temper- 
45 ature ^ 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (ethyl acetate : hexane = 1:2) and recrystaUized from ether to obtain 
the titled compound (0.211 g, 0.379 mmol, 37%). 

50 Example 9 

4-(3,4,5,6-Tetramethoxy-2-methytbenzyl)-2-hydroxyt>enzoic acid 

(0101] 10% Pd-C (50 mg) was added to an ethanol (10 ml) and dtoxane (10 ml) mixed solution of 4-(3.4.5,6-tetram- 
55 ethoxy-2-methy!benzyl)-2-benzyloxybenzoic acid (1 50 mg, 0.3554 mmol) and the resulting solution was stirred at room 

temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated under 
reduced pressure, and the residue was washed with hexane to obtain the titled compound (97 mg. 0.2679 mmol, 75%). 
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Example 10 

5 -<3.4.5 6-Tefrarnethoxy-2-methylbenzyl-2-hvdroxybenzoic add 

S [0102] 5-{3,4.5,6-Tetramethoxy-2-»nethylbenzyl)-2-benzyloxybenzoic add (1 59.53 g. 1 .156 mmol) was dissolved in 
ethanol (20 nil) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.250 g), the solution was stirred 
at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was recrystalDzed from ether to obtain the titled compound (0.630 g. 1.74 mmol, 79%). 

io Example 11 

3 - (3A5.6-Tetramethoxv-2-rnethylbenzyl)-2-hydroxvbenzoic acid 

[0103] 3-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzcMC add (0.52 g. 1.1 5 mmol) was dissolved in eth- 
15 anol (10 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.15 g). the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was purified by silica gel column chromatography (chloroform: methanol = 9:1) to obtain the 
titled compound (0.41 g, 1.13 mmol. 98%). 

20 Example 12 

4 - (3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-acetoxybenzoic acid 

[01 04] 4-(3 ,4,5.6-Tetramethoxy-2-methytbenzyl)-2-hydroxybenzoic add (97 mg. 0.2679 mmol) was dissolved in ace- 

25 tic anhydride (20 ml) and the resulting solution was refluxed under heating for 2 hours. The reaction solution was 
concentrated and the residue was purified by silica gel column chromatography (5% methanol-methylene chloride) to 
obtain the titled compound (65 mg, 0.1608 mmol. 60%). 

Example 13 
30 

5- <3.4.5.6-Tetramethoxy-2-methytt>enzy0-2-acetoxyt>enzoic add 

[0105] 5-(3.4 ,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoic add (1.30 g. 3.59 mmol) was dissolved in acetic 

anhydride (5 ml) and the resulting solution was stirred under heating at 65°C for 3 hours. The reaction solution was 
35 cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 

The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by silica gel column chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.99 
g, 2.45 mmol. 68%). 

40 Example 14 

3-f3.4.5.6-TetramethoxY-2-methytbenzYl)-2-acetoxybenzoic add 

[0106] 3-(3,4,5,6-Tetramethoxy-2-methyfbenzyl)-2-hydroxybenzoic add (0.288 g, 0.795 mmol) was dissolved in ace- 
45 tic anhydride (5 ml) and the resulting solution was stirred under heating at 65°C for 3 hours. The reaction solution was 

cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by sHica gel column chromatography (chloroform ; methanol = 9:1) to obtain the titled compound (0-245 
g. 0.541 mmol. 68%). 

50 

Example 15 

Methyl 5-(3,4 .5.6-tetramethoxy-2-methylbenzy1)-2-hydroxybenzoate 

55 [01071 5-(3,4,5,6-Tetramethoxy-2-methylbenzyt)-2-hydroxybenzoic add (0.800 g. 2^1 mmol) was dissolved m a 

mixed solvent of methanol (4 ml) and benzene (28 ml) and after adding thereto trm^ethylsityldiazomethane (10% hexane 
solution) (0.303 g. 2.65 mmol)* the solution was stirred at room temperature for 3 hours. The reaction solution was 
concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 
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1) to obtain the titled compound <0.800 g. 2.13 mmol, 96%). 

Example 16 

5 5-{3,4 ,5, 6-Tetfamethoxy-2-methylbenzyl-2-methoxybenzoic acid 

<0108] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.06 g, 8.86 mmol), an aqueous solution (7 ml) 
of sodium chlorite (0.460 g, 5.11 mmol) and aqueous hydrogen peroxide (0.502 ml, 30%) were added to an acetonitrile 
solution (10 ml) of 5-(3.4,5.6-tetramethoxy-2-methylbenzyl)-2-methoxybenzaldehyde (0.409 g, 1.14 mmol) and the 
10 resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite solution 

and saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatog- 
raphy (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.260 g, 0.691 mmol, 61 %). 

ts Example 17 

5-(3,4 ,5,6-Tetramethoxy-2-methylbenzyl)-2-isopropoxybenzoic add 

(0109] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.28 g, 10.65 mmol), an aqueous solution (7 
20 m |) of sodium chlorite (0.533 g, 6. 1 5 mmol) and aqueous hydrogen peroxide (0. 1 8 ml, 30%) were added to an acetonitrile 

solution (5 ml) of 5-(3.4,5,6-tetramethoxy-2-methytbenzyl)-2Hsopropoxybenzaldehyde (0.530 g. 1.37 mol) and the re- 
sulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosuifite solution 

and saturated brine, then dried and concentrated to obtain the titled compound (0.475 g. 1.18 mmol, 86%). 

25 

Example 18 

Methyl 5-(3,4,5,6Tetramethoxy-2-methytbeRzyl)-2-phenoxybenzoate 

30 (0110] Methyl 5-(3,4 f 5.6-tetramethoxy-2-methytbenzyl)-2-hydroxyt)enzoate (0.510 g, 1.18 mmol) was dissolved in 

methylene chloride (12 ml) and after adding thereto in sequence copper acetate (0.215 g. 1.18 mmol), phenytboronic 
acid (0.289 g. Z37 mmol). Molecular Sieves 4A (0.300 g), triethytamine (0.299 g. 2.96 mmol) and pyridine (0.234 g. 
2.96 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was filtered and the filtrate 
was poured into water and then extracted with methylene chloride. The extract was washed with saturated brine, then 
35 dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 

= 3:1) to obtain the titled compound (0.220 g, 0.487 mmol. 41 %). 

Example 19 

40 Methyl S-(3,4.5,6-tetrcmethoxy-2-methyfbenzyt)-2-(3-methoxyphenoxy)benzoate 

(0111] Methyl 5-(3.4,5,6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoate (0.805 g, 2.14 mmol) was dissolved in 
methylene chloride (50 ml) and after adding thereto in sequence copper acetate (0.429 g. 2.36 mmol), 3-methoxyphe- 
nylboronic add (0.651 g. 4.28 mmol). Molecular Sieves 4A (0.500 g), triethyfamine (0.541 g. 5.35 mmol) and pyridine 
45 (0.423 g, 5.35 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was filtered and 

the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with saturated 
brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (0.200 g, 0.414 mmol, 19%). 

50 Example 20 

Methyl 5-(3,4 > 5,6-tetramethoxy-2-methylbenzylV2-(3-pyridylmethyloxv)benzoate 

(0112] 3-Pyridinemethano! (0.084 g, 0.774 mmol), tri-rvbutylphosphrne (0.156g, 0.774 mmol) and N.N,N , K-tetranv 
55 ethytazodicarboxarrnde (0.133 g, 0.774 mmol) were added to a benzene solution of methyl 5-(3.4,5.6-tetramethoxy- 
2-methyft>enzyl>*2-hydroxybenzoate (0.194 g. 0.516 mmol) and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
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The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 2:3) to obtain the 
titled compound (0.167 g, 0.358 mmol, 69%). 



10 



15 
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25 



Example 21 

Methyl 5-<3.4.5.6-tetramethoxv-2-methvlbenzvt)-2-{4-py ridylmethyloxy) benzoate 

(01131 4-Pyridinemethanol (0.232 g. 2.13 mmol). tri-n-butytphosphine (0.430 g. 2.13 mmol) and N.N.N'.NMetrame- 
thylazodicarboxamide (0.366 g. 2.13 mmol) were added to a benzene solution of methyl 5^3,4,5.6-tetramethoxy- 
2-methytt>enzy1)-2-hydroxyt>enzoate (0.500 g. 1.33 mmol) and the solution was stirred at room temperature for 12 
hours The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then exfracted 
with methylene chloride. The extract was washed with water and thendried. and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.610 g. 1 .31 mmol. 98%). 

Example 22 

Methyl 5-O t 4,5,6-tetramethoxy-2-methylbenzyf)-2-(tei14Hitoxycar faonytmethyloxy)benzoate 

(01141 Methyl 5^3.4.5.6-tetramethoxy-2-methylbenzyl)-24iydroxybenzoate (1.09 g. 2.53 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium caitoonate (0.420 g. 3.03 mmol) and tert-butyl biomoacetate 
(0.592 q. 3.03 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate 
was concentrated, and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1) to obtain the titled compound (0.650 g, 1.33 mmol, 53%). 

Example 23 



5-|3,4 # 5,6-Tetramethoxy-2-methyft>enzyl)-2-phenoxybenzoic add 
30 (01151 Methyl 5-(3.4,5.6-tetramethoxy-2-methylbenzyl)-2-phenoxybenzoate (0.220 g, 0.487 mmoQ was dissolved in 

a mixed solution of an aqueous IN NaOH solution (3 ml) and 1.4-dioxane (5 ml) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was diluted with water, rendered acidic with concentrated 
hydrochloric acid and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (hexane : ethyl acetate - 
35 .2:1) to obtain the titled compound (0.210 g, 0.479 mmol, 98%). 



Example 24 

5-(3.4.5.6-Tetramethoxy-2-methylbenzy1)-2-(3-methoxyohenoxy)benzoic add 

40 

(01161 Methyl 5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-(3-methoxyphenoxy)benzoate (0.200 g. 0.414 mmol) was 
dissolved in a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 ,4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric add and then extracted with ether. The extract was washed with water and then dried, and the 
45 solvent was removed by distillation. The residue was recrystallized from ether to obtain the titled compound (0.190 g. 
0.408 mmol, 99%). 



Example 25 

so 5-0,4 t 5,6-Tetramethoxv-2HT»ethylbenzYl)~2^3^yhdylmethyloxy)benzotc aqd 

(01 171 Methyl 5-(3.4.5.64etrarnethoxy-2-methylbenzyl}-2-{3-pyridy1methyloxy)ber\zoate (0.165 g, 0.353 mmol) was 
dissolved in a mixed solution of an aqueous IN NaOH solution (3 ml) and 1.4-dioxane (3 id) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic vrithcov 
55 centrated hydrochloric add and then extracted with ether. The extract was washed with water and then dned.and the 
solvent was removed by distillation. The obtained residue was purified by siSea gel column chromatography (hexane . 
ethyl acetate = 23) to obtain the tided compound (0.150 g, 0.331 mmol, 88%). 
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Example 26 



5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-{4-pyridytmethyloxy)benzoic acid 

5 [0118] Methyl 5-(3.4.5,6-teframethoxy-2-methyfbenzy1)-2-(4-pyridyinriethy1oxy)benzoate (0.600 g. 1.28 mind) was 

dissolved in a mixed solution of an aqueous IN NaOH solution (3 ml) and 1 ,4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric add and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
10 ethyt acetate = 1 :2) to obtain the titled compound (0.500 g. 1 . 1 0 mmol, 86%). 

Example 27 

N-|5-(3 t 4,5.6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyl)piperidine 

15 

[0119] N-[5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoyl]piperidine (1.02 g. 2.09 mmol) was dis- 
solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystallized from ether to obtain the titled compound (0.760 q, 1 .95 mmol. 
20 93 %). 

Example 28 

N-[5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyl|morpholine 

25 

[0120] N-[5-(3.4,5.6-Tetramethoxy-2-methylbenzyl>-2-benzyloxybenzoyl]morpholine (1.27 g, 2.59 mmol) was dis- 
solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystaflized from ether to obtain the titled compound (1.00 g, 2.49 mmol, 
30 96%). 

Example 29 

N-[5-(3.4,5,6-Tetramethoxy-2-methylbenzy1)-2-(3-pyridytmethy1oxy)benzoyl]piperidine 

35 

[0121] 3-Pyridinemethanol (0.102 g, 0.932 mmol), triphenylphosphme (0.293 g, 1.12 mmol) and diethylazodicarbo- 
xylate (0.195 g, 1.12 mmol) were added to a benzene solution (30 ml) of N-[5-(3.4.5,6-tetramethoxy-2-methylbenzyf)- 
2-hydroxybenzoylJpiperidine (0.320 g, 0.746 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
*0 with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1 .5:8.5) to obtain the 
titled compound (0.350 g. 0.673 mmol. 90%). 

Example 30 

45 ' 

N-{5-(3,4,5 r 6-Tetramethoxy-2-methylbenzyl-2-(4-pyridylmethyloxy)benzoyf]piperidine 

[0122] 4-Pyridinemethanol (0.254 g, 2.33 mmol), triphenylphosphine (0.611 g, 2.33 mmol) and diethytazodicarbox- 
ytate (0.406 g, 2.33 mmol) were added to a benzene solution (30 ml) of N-{5-{3.4 ,5,6-tetramethoxy-2-methy1benzyl)- 
50 24iyd roxybenzoyl] piperidine (0.500 g, 1.17 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate - 1:5) to obtain the 
titled compound (0.375 g, 0.721 mmol, 62%). 

55 
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Example 31 

N-(5^3,4,5,6-TelramethoxY-2-methylbenzvi)-2^3-pyrkMoxY)benzoynpiperidine 

5 [0123} N-[5-(3 f 4,5,6-Tetramethoxy-2-methylbenzyf)-2-hydroxybenzoyf] piperidine (0.150 g, 0.350 mmol) was dis- 

solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g, 0.350 mmol). 

3- pyridytboronic add (0.114 g. 0.700 mmol). Molecular Sieves 4A (0.150 g). triethyiamine (0.088 g. 0.874 mmol) and 
pyridine (0.069 g, 0.874 mmol), the solution was stined at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 

ro saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.063 g, 0.125 mmol, 36%). 

Example 32 

is N-f5-(3.4.5,6-TetramethoxY-2-methYlbenzyl)-2>(4-pyridyloxy)benzoynpiperidine 

[0124] N-[5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyl]piperidine (0.150 g, 0.350 mmol) was dis- 
solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g, 0.350 mmol). 

4- pyridytboronic add (0.086 g, 0.700 mmol). Molecular Sieves 4A (0.150 g). triethyiamine (0.088 g, 0.874 mmol) and 
20 pyridine (0.069 g. 0.874 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.055 g, 0.109 mmol. 31 %). 

25 Example 33 

N-f5- (3.4 t 5,6-Tetramethoxy-2-methylbenzyl)-2-(methoxvcarbonylrnethvk>xv)benzoyqpiperidine 

[0125] N-(5-(3.4,5,6-Tetramethoxy-2-methyibenzyl)-2-hydroxybenzoy1] piperidine (0.200 g, 0.465 mmol) was dis- 
30 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g, 0.558 mmol) and methyl 
bromoacetate (0.078 g, 0.512 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 1:1) to obtain the titled compound (0.230 g, 0.459 mmol, 99%). 

35 Example 34 

N-f5-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-(tert-butoxycarbonvlmethyk)xy)benzoyl]pperidine 

[0126] N-[5-(3.4,5,6-TetramettK»xy-2-methytbenzyl)-2-hydroxybenzoyf]fMperidine (0.200 g. 0.467 mmol) was dis- 
40 solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.078 g. 0.561 mmol) and tert-butyt 
bromoacetate (0.109 g, 0.561 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 2:1) to obtain the titled compound (0.205 g. 0.378 mmol, 81%). 

45 Example 35 

N- {5T3.4.5,6-TetrametfK)XV-2-methylben2yt)-2-(3-pyridylmeth^oxy)benzoynmorpholing 

[0127] 3-Pyndinemethanol (0.080 g. 0.731 mmol), triphenylphosphme (0.192 g, 0.731 mmol) and diethytazodicar- 
50 boxytate (0.127 g, 0.731 mmol) were added to a benzene solution of N-{5-(3,4 ,5,6-tetramethoxy-2-methylbenzyl)-2-hy- 

drdxybenzoyflrnorpholme (0.210 g, 0.487 mmol) and the solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into an aqueous 2N sckfium hydroxide solution (15 ml) and then extracted wffii methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1 -5:8.5) to obtain the titled com- 
55 pound (0.195 g, 0.374 mmol, 77%). 
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Example 36 

N-f5-(3.4,5,6-Tetramethoxy-2-methylbenzy1)-2-{4-pyrkjyfmethyloxy)benzoyl)morpholine 

5 [0128] 4-Pyridinemethanol (0.253 g, 2.32 mmol), triphenylphosphine (0.609 g, 2.32 mmol) and dethylazodicarbox- 

ytate (0.404 g. 2.32 mmol) were added to a benzene solution of N-(5^3.4,5,6-tetramethoxy-2-melhytbenzyl)-2-hydroxy- 
benzoyljmorpholine (0.500 g. 1.16 mmol) and the solution was stirred at room temperature for 12 hours. The reaction 
solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue 
io was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the titled compound (0.380 
g. 0.728 mmol. 63%). 

Example 37 

is N-|5-(3 t 4.5 t 6-Tetramethoxy-2-methy!benzyt-2-{3-pyridyloxy)benzoyl|morpholine 

(0129] N-{5-{3 t 4 I 5,6-Tetramethoxy-2-methylbenzy!)-2-hydroxyt>enzoy1j morpholine (0.100 g, 0.232 mmol) was dis- 
solved in methylene chloride (2.5 mi) and after adding thereto in sequence copper acetate (0.042 g t 0.232 mmol), 

3- pyridylborontc acid (0.076 g. 0.464 mmol). Molecular Sieves 4A (0:100 g), triethytamine (0:059 g. 0.580 mmol) and 
20 pyridine (0.046 g. 0.580 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.050 g, 0.0984 mmol. 42%). 

25 Example 38 

N-|5-(3,4,5.6-Tetramethoxy-2-methytbenzYl)-2-(4-pyridyloxy)benzoytlmorpholine 

(0130) N-[5-(3 t 4,5,6-Tetramethoxy-2-methylbenzyi)-2-hydroxyt>enzoyf]nK>rpholine (0.150 g, 0.348 mmol) was dis- 
30 solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.070 g, 0.383 mmol), 

4- pyridylboronic add (0.086 g, 0.696 mmol). Molecular Sieves 4A (0.150 g), biethylamine (0.088 g. 0.870 mmol) and 
pyridine (0.069 g, 0.870 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 

35 (chloroform : methanol = 9:1) to obtain the titled compound (0.052 g. 0.102 mmol, 29%). 

Example 39 

N-(5-(3 ,4 , 5 ,6-Tetr3methoxy-2-methytbenzyl )-2-(methoxycarbonylmethyloxy )benzoyl]morphofine 

40 

(0131] N-[5-(3.4,5 t 6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyf]morphofine (0.200 g. 0.465 mmol) was dis- 
solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and methyl 
bromoacetate (0.078 g, 0.512 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
45 (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.230 g, 0.398 mmol, 86%). 

Example 40 

N-{5-(3,4,5,6-Tetramethoxy-2-methytt)enzyl)-2-(tert-butoxycaTtx)nylmethytoxy)benzoynmorphofine 

50 

(0132] N-{5-(3,4,5,6-Tetramethoxy-2-methyfbenzyf)-2-hydroxyt)enzoyl]morphofine (0.200 g, 0.465 mmol) was dis- 
solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g, 0.558 mmol) and tert-butyf 
bromoacetate (0.109 g, 0.558 mol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
55 (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.1 98 g, 0.363 mmol, 78%). 
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Example 41 

4-(5.6-Dimelhoxy-3-methyl-1 ,4-benzoquinon-2-yl>methyl-2-benzyloxyben20>c add 

5 [0133] 4 -(3,4 5,6-Tetramethoxy-2-melhylbenzyf)-2-benzyloxybenzoic add (312 mg. 0.6902 mmol) was dissolved in 

a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto ammonium cerium(IV) nitrate (here- 
inafter simply referred to as "CAN") (946 mg. 1.7262 mmol) at room temperature, the solution was stirred at room 
temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The residue was recrystalfized from 
io ether to obtain the titled compound (187 mg. 0.4431 mmol, 64%). 



Example 42 

6-<5.6-Dimethoxv-3-methyl-1 .4-benzoquinon-2-yl melhyl-2 -benzytoxybenzoic jjdd 

[0134] 6-(3.4,5.6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoic add (106 mg. 0.2345 mmol) was dissolved in 
a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (321 mg. 0.5857 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was dPuted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
20 lation. The residue was recrystallized from ether to obtain the titled compound (62 mg. 0.1469 mmol. 64%). 



Example 43 

5-{5.6-Dimethoxy-3-methyM ,4-beazoquifK?rv-2-y1)methyl-2-beaz yloxybenzoic add 

25 [0135] 5-(3.4 ,5,6-Tetramethoxy-2-methylbenzyl)-2-benzytoxybenzoic add (0.490 g. 1 .08 mmol) was dissolved in a 

mixed solution of acetonitrile (15 ml) and water (3 ml) and after adding thereto CAN (1.48 g. 2.71 mmol) at room 
temperature, the solution was stirced at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted With ether. The extract was washed with water and then dried, and the solvent was removed by distfi- 
30 lation. The residue was recrystalfized from ether to obtain the titled compound (0.217 g. 0.514 mmol. 48%). 



Example 44 

3-^5. 6-Dim ethoxy-3-methyi- 1 .4-benzoquinon~2-yQmethyt-2-benzytoxybenzoic add 
35 

[0136] 3-(3,4,5,6-Tetramethoxy-2-methytbenzyl)-2-benzytoxybenzoic add (0.55 g. 1-21 mmol) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.67 g, 3.03 mmol) at room tem- 
perature. the solution was stirred at room temperature for 2 hours. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by cfistil- 
40 lation. The residue was recrystalfized from ether to obtain the titled compound (0.250 g, 0.592 mmol, 49%). 



Example 45 

4-f5,6-Dimethoxy-3-methyM ,4-benzoquinon-2-yl)melhyl-2-acetoxyt)enzoic add 
45 

[0137] 4-(3.4.5.6'Tetramethoxy-2-methylbenzy!)-2-acetoxybenzoic add (60 mg, 0.1485 mmol) was dissolved in a 
mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (203 mg. 0.3704 mmol) at room 
temperature, the solution was stirred at room temperature for 3 hours. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
50 distillation. The residue was purified by preparative thin-layer chromatography (5% methanol-methylene chloride) to 
obtain the titled compound (38 mg, 0.1016 mmol, 68%). 

Example 46 

55 S-(5.6-Dimethoxv-3-methvt- 1 ,4-benzoquincm-2-y0methyl-2-ac etoxYt>enzotc acid 

[0138] 5-(3,4.5,6-Tetramethoxy-2-methylbenzyl)-2-acetoxybenzoic add (0.200 g, 0.495 mmol) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.678 g. 1.24 mmol) at room 
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temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.160 g, 0.425 mmol. 86%). 

5 Example 47 

3- (5, 6-Dime thoxy-8-methyt-1 .4-benzoquinon-2-yl) methyt-2-acetoxybenzoic add 

[0139] 3-(3,4,5.6-Tetramethoxy-2~methylbenzyl)-2-acetoxybenzoic add (0.300 g. 0.663 mmol) was dissolved in a 
10 mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.909 g. 1.658 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.248 g, 0.662 mmol 99%). 

*5 Example 48 

4- (5,6-Oimethoxy-3-methyM ,4-benzoquinon-2-yi)rnethyi-2-hydroxybenzoic add 

[0140] 4-(5,6-Oimethoxy-3-methyt-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (22 mg, 0.059 mmol) was 
20 dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (12 mg, 0.0361 mmol, 
25 61%). 

Example 49 

5- (5,6-Pimethoxy-3-methyt-1 t 4-benzoquinon-2-yl)methyf-2-hydroxyt>enzoic acid 
30 

[0141] 5- (5, 6-Dime thoxy-3-m ethyl- 1,4-benzoqirinon-2-yf)methyT2-acetoxybenzoic acid (0.150 g, 0.401 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
35 the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.055 g, 0.166 mmol, 
42%). 

Example 50 
40 

3-(5,6-Drmethoxy-3-methyT1 .4-benzoquinon-2-yf)methyt-2-hydroxybenzoic add 

[0142] 3-{5,6-Dimethoxy-3-methyM ,4-benzoquinon-2-y!)methyl-2-acetoxybenzoic add (0.036 g, 0.0963 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 
45 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 9:1) and then recrystallized from disopropyf ether to obtain the titled compound (0.010 g. 
0.0301 mmol, 31%). 

50 

Example 51 

5-(5,6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yQmethyf-2-methoxybenzoic add 

55 [0143] 5-{3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-methoxybenzoic add (0.257 g. 0.684 mmol) was dissolved m a 

mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.937 g, 1.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by cfistil- 



33 




EP 1 314 712 A1 



lalion. The residue was recrystallized from ether to obtain the titled compound (0.237 g. 0.683 mmol. 99%). 



Example 52 

5 5-(5,6-Oimethoxy-3-methyl- 1 ,4-beazoquinon-2-yf)methyl-2-isopropoxyt>enzoic add 

[01 44] 5-{3.4 ,5.6-Tetramefooxy-2-methytbenzyl)-2-isopropoxyt>enzoic add (0.472 g. 1 .1 7 mmol) was cfissotved in a 

mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1 .60 g, 2.92 mmol) at room tem- 
perature. the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and then 
to extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The residue was recrystallized from ether to obtain the titled compound (0.364 g, 0.972 mmol, 83%). 

Example 53 

f 5 5-f5,6-Dimethoxy-3-methyM ,4-benzoquinoiv2-Yl)methyl-2-phenoxybenzoic add 

[0145] 5-{3,4.5,6-Tetramethoxy-2-methylbenzyl)-2-phenoxybenzoic add (0.220 g, 0.502 mmol) was dissolved in a 
mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.688 g, 1.26 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was dfluted with water and 
20 then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation The residue was recrystallized from ether to obtain the titled compound (0.100 g, 0.245 mmol. 49%). 

Example 54 

25 5-(5,6-OimethoxY-3-methyl-1 ,4-benzoquinon-2-yi)methyl-2-(3-methoxyphenoxy)benzoic add 

[0146] 5-{3,4.5,6-Tetramethoxy-2-methytbenzyi)-2-<3-methoxyphenoxy)benzofo add (0.194 g, 0.408 mmol) was dis- 
solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.638 g, 1 .02 mmol) at 
room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
30 and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was recrystallized from ether to obtain the titled compound (0.159 g, 0.365 mmol, 89%). 

Example 55 

35 5-(5,6-Oimethoxy-3-methvl-1 ,4-benzoquinon-2-yl)methyl-2-(3-pyridylmethyfoxy)benzoic add 

[0147] 5-(3,4 .5 f 6-Tetramethoxy-2-methytbenzy1)-2-(3-pyridylmethytoxy)benzoic add (0.100 g. 0.221 mmol) was dis- 

solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.303 g. 0.552 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
40 water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 1:2) and then 
recrystallized from ether to obtain the titled compound (0.071 g, 0.168 mmol, 76%). 

Example 56 
45 

5-(5.6-Piroethoxv-3-methyt-1 .4-benzoquinon-2-yQroethYt-2^4-pyridytmethyloxy) benzoic add 

[0148] 5-<3.4,5,6 -Tetramethoxy-2-methylbenzyl)-2-(4-pyridylmethyloxy)benzoic acid (0.425 g, 0.938 mmol) was dis- 

solved in a mixed solution of acetonitrile (18 ml) and water (6 ml) and after adding thereto CAN (1.29 g, 2.35 mmol) at 
so room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water 
and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) and then re- 
crystallized from ether to obtain the titled compound (0.376 g, 0.868 mmol, 93%). 

55 
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Example 57 



N-[4-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-benzytoxybenzoyflpiperidtne 

5 [0149] N-[4-(3,4 ,5,6-Tetramethoxy-2-methyIbeftzyt)-2-benzyloxyt>enzoyt]piperidine ( 1 29 mg, 0.2485 mmol) was dis- 

solved in a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (341 mg. 0.6222 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by flash column chromatography (hexane : ethyl acetate = 2:1) to obtain the 
to titled compound (85 mg. 0.1738 mmol, 70%). 

Example 58 

N-[4-(5.6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-benzyloxybenzoyl]morpholine 

15 

[01 50] Morpholine (19 mg, 0.21 83 mmol) and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (55 mg. 
0.2869 mmol) were added to a methylene chloride solution (10 ml) of 4*(5.6-dimethoxy-3-methyM ,4-benzoquinon- 
2-y1)methy!-2-benzytoxybenzoic add (60 mg, 0.1421 mmol) and the resulting solution was stirred at room temperature 
for 16 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
20 was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (55 mg, 0.1120 
mmol, 79%). 

Example 59 
25 

N-f4 -(5,6-Dime thoxy-3-methyt-1,4-benzoquinon-2-yt)methyl-2-benzyloxybenzoyn-4-methoxyaniline 

[0151] p-Methoxyanifine (26 mg. 0.2113 mmol), triethylamine (29 mg. 0.2871 mmol) and 2-chloro-l ,3-dimethytimi- 
dazolinium chloride (48 mg, 0.2840 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-drmethoxy- 
30 1 ,4~benzoquinon-2-yl)roethy1-2-benzyloxybenzoic acid (60 mg, 0.1 421 mmol) and the resulting solution was stirred at 

room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (55 mg, 
0.1143 mmol, 73%). 

35 

Example 60 

N-[6-(5,6-Dimethoxy-3-methyl-1,44)enzoquinon-2-yl)methyl-2-benzytoxybenzoyfM-methoxyaniline 

40 [0152] p-Methoxyaniline (13 mg, 0.1056 mmol), triethylamine (15 mg, 0.1485 mmol) and 2-chioro-1 ,3-dimethylimi- 

dazoTinium chloride (24 mg, 0.1420 mmol) were added to a methylene chloride solution (3 ml) of 6-(5,6-dimethdxy- 
1 ,4-benzoquinon-2-yl)methyl-2-benzyloxybenzdc acid (29 mg, 0.0687 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
45 purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (20 mg, 
0.0687 mmol. 55%). 

Example 61 

50 N-f5-(5,6-Dimethoxy-3-methyM.4-benzoquinon-2-yl)methyt-2-benzyloxvbenzoyt]piperidine 

[01 53] Piperidine (0.025 g, 0.296 mmol) and 1 -ethyT3-(3-<ftmetiiylamtnopropyf)<^rbodiimide hydrochloride (0.068 g, 
0.355 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yt) 
methyl-2-benzyfoxybenzoic add (0.050 g, 0.118 mmol) and the resufting solution was stirred at room temperature for 
55 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 

washed with water and then dried, and the solvent was removed by distfflation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g, 0.0511 
mmol, 43%). 



35 



EP1 314 712 A1 



10 



Example 62 

N-fS-(5.6-Dimethoxv-3-n<elhYl-1-4-ben2oquinon-2-vl>-methYt-2-be nzvloxYbenzoyllmofpho<ine 

101541 OxaM chloride (0.150 g. 1.18 mmol) was added to a methylene chloride solution (5 ml) of 5-<5,6-dimethoxy- 
3-methyt-1 .4-benzoquinon-2-yl)methyl-2-benzyloxybenzoic add (0.050 g. 0.118 mmol) and the resumngsol^on was 
Jfoti al room temperature for 1 hour. The reaction solution was concentrated and after adding a THF soluton of 
morpholine (0.036 g. 0.414 mmol) to the obtained residue, the solution was stirred at room temperature for 30 minutes^ 
The reaction solution was poured into ice water and then extracted with methylene chloride. The eirtrad was wasted 
with water and then dried, and the solvent was removed by distillation. The obtained residue was punfied by preparative 
thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.058 g. 0.117 mmol. 99%). 



Example 63 

,5 KI4S-/5.6-Oimethoxv-3-meth V t-1.4-ben2oquinon-2-yl)methyt-2-benzy1 0 xyt>enz oyl)-4-methoxyaniline 

101 55] p-Methoxyaniline (0.038 g. 0.308 mmol), triethylamine (0.031 g. 0.308 mmol) and 

dazofinium chloride (0.052 g. 0.308 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy- 
3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-benzyloxybe n z 0 i C acid (0.065 g. 0.154 mmol) and the resulting solution was 
20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then ■ 

methylene chloride. The extract was washed with water and then dned. and the solvent was removed by dis • 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 1:2) to obtain 
the titled compound (0.066 g, 0.125 mmol. 81%). 

25 Example 64 

N-f3-(5.6-Dimethoxy-3-methyl-t .4-benzoquinon-2-yl) m ethyl-2-benzyloxybenzoy1)piperidine 

101561 Piperidine (0.038 g. 0.45 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)cart>odfimide hydrochloride (0.129 g. 

methyt-2-benzyioxybenzoic acid (0.095 g. 0.23 mmol) and the resulting solution was stirred at room temperature for 
1 2 tours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extratfwas 
washed with water and then dried, and the solvent was removed by distillation. The obtained ^^v^fw^iedby 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.060g. 0.12mmol. 

55%). 

Example 65 

N-fM5.6^methoxv-3-methyl-1.4-benzoguinon-2-yl)methyl-2-beagy lQxybenz oyl)morphorrne 

101571 Morpholine (0.033 g, 0.38 mmol) and l-ethyh3-(3-dimethyteminopropyl)catbodiTmide hydrochloride (0.109 g 
0 57 mmol) were added to a methylene chloride solution (10 ml) of 3-<5,6-dimethoxy-3-methyl-1 ,4-benzoqumon- -yl) 
mefoyl-2-benzytoxybenzoic add (0.080 g. 0.19 mmol) and the resulting solution was stirred at room temperature for 
12 hours The reaction solution was poured into Ice water and then extracted with methylene chloride. The extradwas 
washed with water and then dried, and the solvent was removed by distillation. The obtained 

preparative thin-layer chromatography (hexane : ethyl acetate = 1 :1) to obtain the titled compound (0.057 g. 0.12 mmol. 
61%). 

Example 66 

M434S.6-Dimettoxv-3-methyM .4-benzoquinon-2-yl)m e thyl-2-benzytoxybenzoyt)-4-methoxyarig n g 

10158] p-Methoxyaniline (0.035 g. 0.28 mmol), triethylamine (0.029 g. 0.28 mmo0^ 2-^l^1 .^mefr^ida- 
Lfinium chloride (0.048 g, 0.28 mmol) were added to a methylene chloride solution (5 ml) of 3^5.6<fimettoxy-3^etti>1- 
1 4-benzoqdr»on-2-yt)methyh2-benzyloxyt>enzoic add (0.060 g. 0.14 mmoO and 

room temperature for 12 hours. The readion solution was poured into ice water and then extracted ^rathy ten e 
chtorid^n^xtrad was washed with water and then dried, and the solvent was rerrwved by < 

residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1.1) to obtain the titled com- 
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pound (0.038 g, 0.072 mmol, 51%). 

Example 67 

5 N-[4-(5.6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyi-2-acetoxybenzoyl}-4-roethoxvaniline 

(0159] p-Methoxyaniline (4.3 mg. 0.0349 mmol), triethytamine (5.9 mg, 0.0584 mmol) and 2-chloro-1 ,3~dimethylim- 
idazofinium chloride (9.9 mg. 0.0585 mmol) were added to a methylene chloride solution (3 ml) of 4-{5,6-dimethoxy- 
1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (11 mg, 0.0294 mmol) and the resulting solution was stirred at 
10 room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:3) to obtain the titled compound (6 mg, 
0.0125 mmol, 43%). 

15 Example 68 

N- f5-( 5 t 6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoyf) piperidine 

(0160] Piperidine (0.027 g, 0.321 mmol) and 1 -ethyl-3-(3-dimethylaminopropyl)carixxfumide hydrochloride (0.062 g, 
0.321 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy-3-methyt-1,4-benzoquinon-2-yl) 
methyt-2-acetoxybenzoic add (0.040 g, 0.107 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.008 g, 0.0181 
25 mmol, 17%). 

Example 69 

N-(5-(5,6-Dimethoxy-3-methv1-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyf|rTK>rphoHne 

30 

(0161] Morpholine (0.034 g. 0.385 mmol) and 1^thyl-3-{3-dimethylamiru3propyf)cartxxiiimide hydrochloride (0.074 
g, 0.385 mmol) were added to a methylene chloride solution (5 ml) of 5-(5, 6-dime thoxy-3-methyt-1 ,4-benzoquinon- 
2-yi) methyl-2-a cetoxybenzoic acid (0.048 g, 0.128 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
35 was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 

by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.01 7 g, 0.0383 
mmol. 30%). 

Example 70 

40 

N-[5-(5,6-Oimethoxy-3-methyl-1,4-benzoquinon-2-vl)methyl-2-acetoxybenzoylM-rnethoxyanfline 

(0162] p-Methoxyaniline (0.046 g, 0.374 mmol), triethytamine (0.038 g. 0.374 mmol) and 2-chkxo- 1 ,3-dimethylimi- 
dazofinium chloride (0.063 g, 0.374 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy- 
45 3-methyl- 1,4-benzoquinon-2-yf)methyl-2-acetoxybenzoic acid (0.070 g, 0.187 mmol) and the resulting solution was 

stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with - 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystafiized from ether to obtain the titled compound (0.043 g, 0.0897 mmol, 48%). 

50 

Example 71 

N-(3-(5,6-Oimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyQ piperidine 

55 [0163] Piperidine (0.1 33 g, 1 .56 mmol) and 1-^hyl-3-(3-d(methylamtnopropyf)cafbodfimide hydrochloride (0.448 g, 

2.34 mmol) were added to a methylene chloride solution (30 ml) of 3-{5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yf) 
methyi-2-acetoxybenzoic acid (0.293 g, 0.783 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
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washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.152 g. 0.345 
mmol. 44%). 

5 Example 72 

N-l3-(5.6-Dimethoxy-3^nethvM.4-benzoquinon-2-vl)methyl-2-acetoxybenzoyllmorphcriine 

101641 Morpholine (0.176 g. 2.02 mmol) and 1 -ethy1-3-(3-dimethytaminopropyl)carbodUmide hydrochloride (0.581 g. 
to 3.03 mmol) were added to a methylene chloride solution (50 ml) of 3-(5.6-dimetooxy-3-metoyt-1,4-benzoquinon-2-yl) 
methyl-2-acetoxybenzoic acid (0.380 g. 1.01 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.175 g. 0.394 
is mmol. 39%). 

Example 73 

N-[3-(5 t 6-Dimethoxv-3-methvi-1.4-benzoqu>r>or>-2-yt)methYl-2-acetoXYbenz oyf]-4-fnethoxyannine 

20 . . 

{0165] p-Methoxyaniline (0.104 g. 0.845 mmol), triethyiamine (0.085 g. 0.845 mmol) and 2-chloro-1,3-dimethyftmi- 
dazoHnuim chloride (0.143 g. 0.845 mmol) were added to a methylene chloride solution (20 m!) of 3-{5.6-dimethoxy- 
3-methyt-l ,4-benzoquinon-2-yl)rnethyl-2-acetoxyberizoic add (0.158 g. 0.422 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
25 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 30:1) and then 
recrystallized from isopropyl ether to obtain the titled compound (0.066 g. 0.138 mmol. 33%). 

Example 74 
30 

N-f5-(5.6-PimethoxY-3-methvl-1 t 4-henzoquinon-2-yt)methyf-2-hydroxyben zoyl1piperidir>e 

(0166) N-{5-(5.6-Oimethoxy-3-methy1-1.4-benzoquinon-2-yl)methyt-2-acetoxybenzoyl]piperidine (0.040 g. 0.0906 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium bydrogencarbonate 
35 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g. 0.0626 mmol. 69%). 

40 Example 75 

N45-(5.6-DimethQxy-3-methy1-1.4-benzcKiuinon-2-yl)melhyl-2-hydroxyben zoyt]nK?rphofine 

[0167] N-f5^5.6-Oimethoxy-3-methyt-1.4-ben2oquinon-2-yl)methyf2-acetoxybenzoyllmorphofine (0.045 g. 0.101 

45 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 10:1) to obtain toe titled compound (0.020 g. 0.0498 mmol 49%). 

50 

Example 76 

NT5-(5,6-Dimethoxv-3-methyM .A-benzogiafro^-yljmeth^-bydroxybenzoytH-^^x^ Di^ 

55 [0168] lsK5^5.&TDimethoxy-8>methyl-1 ,4-benzoquiTK>rv-2-yl)methyl-2-acetoxybef^oylH^ e ^ x y^^ e (0 °73 g. 

0.152 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate =1:1) and then recrystaHized from ether to obtain the titled compound (0.043 
g, 0.0983 mmol, 65%). 

5 Example 77 

N-(3-(5.6-Ptmethoxy-3-fnethyl-1 t 4-benzoquinon>2>y1)methyt-2-hydroxybenzoyl) piperidine 

[0169] N-{3-(5,6-Dtmethoxy-3-m ethyl-1, 4-benzoquinon-2-yi)methyl-2-acetoxybenzoyf]piperidine (0.050 g, 0.113 

to mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 9:1) to obtain the titled compound (0.017 g. 0.0426 mmol, 38%). 

15 

Example 78 

N-f3-(5,6-Dimethoxy-3-methyM,4-benzoquinon-2-yt)methyl-2-hydroxybenzoy0morpholine 

20 [0170] N-[3-(5.6-Dimethoxy-3-methyM,4-benzoquirK>n-2-yl)methyh2-acetoxybenzoyf]morpholine (0.050 g, 0.113 

mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
25 matography (chloroform : methanol = 9:1) to obtain the titled compound (0.022 g, 0.0542 mmol, 48%). 

Example 79 

N-[3-(5,6-Dimethoxy-3-methyt-1,4-benzoquinon-2-yl)methyl-2-hydroxybenz6yl]-4-methoxyaniline 

30 

[0171] N-3-(5,6-Dimethoxy-3-methyl-1 > 4-benzoquinon-2-yl)methyl-2-acetoxybenzoyf}-4- m €f hox y an iljne (0.040 g, 
0.0834 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
25 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.025 g, 0.0528 mmol, 69%). 

Example 80 

< o N-[5-(5,6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyf-2-methoxybenzoyf]piperidine 

[0172] Piperidine (0.027 g, 0.318 mmol) and 1 -ethyt-3-(3-dirnethylaminopropyl)carbodfirmde hydrochloride (0.091 g. 
0.477 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1,4-berizoquinofv2-yf) 
methyl-2-methoxybenzoic acid (0.055 g, 0.159 mmol) and the resulting solution was stirred at room temperature for 
45 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 

washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (ethyl acetate) to obtain the titled compound (0.0175 g, 0.0423 mmol, 27%). 

Example 81 

so 

N-f5-(5,6-Oimethoxy-3-methyl-1 ,4-benzocMnon-2-yl)methyt-2-fnethoxybenzoyflmorphoBne 

[0173] Morpholine (0.025 g. 0.289 mmol) and 1-ethyl-3-(3-dimetiiytaminopropyf)carbodum}de hydrochloride (0.083 
g, 0.434 mmol) were added to a methylene chloride solution (5 ml) of 5-<5,6-dimethoxy-3-methyt-1 ,4-benzoquinon- 
55 2-yf)methyl-2-methoxybenzoic add (0.050 g, 0.145 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (ethyl acetate) to obtain fte titied compound (0.033 g, 0.0794 mmol, 55%). 
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Example 82 

N-f5-(5.6-Dimethoxy-3-melhyl-1,4-benzoquinon-2-yl)methyl-2-methQxvbenzoyl]-4-methoxyanHine 

5 [0174] p-Methoxyaniline (0.043 g. 0.347 mmol), triethylamine (0.035 g. 0.347 mmol) and 2-chloro-1.3-dimethyrimi- 

dazolinium chloride (0.059 g. 0.347 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 
3-methyl-l ,4-benzoquinon-2-yl)methyl-2-methoxyben2oic acid (0.060 g. 0.173 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
io The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) to obtain the titled com- 
pound (0.044 g, 0.0975 mmol. 56%). 

Example 83 

is N-[5-(5.6-Dimethoxy-3-methyl-1.4-benzoqu»non-2-yl)methy1-2HSopropoxybenzoyl]pipefidine 

[0175] Piperidine (0.030 g, 0.353 mmol) and 1^myl-3-(3^imethylaminopropyl)carbodiim!de hydrochloride (0.101 g. 
0.529 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl) 
methyl-2-isopropoxybenzoic acid (0.066 g. 0.176 mmol) and the resulting solution was stirred at room temperature for 
20 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 

washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.030 g. 0.068 
mmol. 39%). 

25 Example 84 

N-f5-(5,6-Dimethoxy-3-methyl-1,4-benzoqurnon-2-y1)methy1-2-isopropoxybenzoy1]morpholine 

[0176] Morpholine (0.030 g. 0.346 mmol) and 1-ethyl-3-<3Kfimethytam^ hydrochloride (0.100 

30 g, 0.521 mmol) were added to a methylene chloride solution (5 mi) of 5-(5.6-dimethoxy-3-methyl-1 .4-benzoquinon- 

2- y0methyT24sopropoxybenzoic acid (0.065 g. 0.1 74 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.026 g. 0.0586 

35 mmol, 34%). 

Example 85 

N-f5-(5 r 6-Dimethoxy-3-methyl-1 t 4-benzoquinon-2-ytlmethyl-2-isopropoKybenzoyl]-4-methoxyarHHne 
40 

[0177] p-Methoxyaniline (0.077 g, 0.626 mmol), triethylamine (0.063 g, 0.626 mmol) and 2-chloro-1,3-dimethyfimi- 
dazotinium chloride (0.106 g. 0.626 mmol) were added to a methylene chloride solution (10 ml) of 5-<5,6-dimethoxy- 

3- methyM ,4-benzoquinon-2-yl)methyl-2-isopropoxybenzojc add (0.1 17 g, 0.313 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 

45 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.095 g, 0.198 mmol, 63%). 

Example 86 
50 

N-f5-(5.6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-v0methyl-2-phenoxybenzoytlpiperidine 

[0178] Piperidine (0.054 g. 0.634 mmol) and 1 -ethyl-3-(3-<fimethylamfoopr^^ hydrochloride (0.1 82 g. 

0.950 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6~dimethoxy-3-rnethyl-1 ,4-benzoquinon-2-yl) 
55 methyt-2-pbenoxybenzoic acid (0.129 g. 0.317 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was punfied by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.060 g. 0.126 
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mmol. 40%). 
Example 87 



5 N- f5-(5,6-Dimethoxy-3-mefoyl-1 ,4-benzoquirK)n-2-yf)methyl-2>phenoxybenzoynmofphofine 

[01 79) Morpholine (0.030 g, 0.343 mmol) and 1 '€thyl-3~{3-dimethylaminopropyl)cart>odiimkie hydrochloride (0D99 
g, 0.515 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimefooxy-3-mefoyM,4-benzoquinon- 

2- y0mefoyl-2-phenoxybenzoic add (0.070 g, 0.172 mmol) and the resulting solution was stirred at room temperature 
10 for 1 2 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 

was washed with water and then dried, and foe solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.040 g, 0.0839 
mmol, 49%). 

75 Example 88 

N-[5-(5,6-Dimethoxy-3-methyM.4-benzoquinon-2-yl)mefoyl-2-phenoxybenzoyn-4-mefooxyaniline 

[0180] p-Methoxyanifine (0.045 g, 0.368 mmol), triethyiamine (0.037 g, 0.368 mmol) and 2-chtoro-1,3-dimefoyfimi- 
20 dazolinium chloride (0.062 g, 0.368 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 

3- methyl- 1 ,4-benzoquinon-2-yl)methyl-2-phenoxybenzoic add (0.075 g, 0.184 mmol) and foe resulting solution was 
stirred at room temperature for 12 hows. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and foe solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain 

25 foe titled compound (0.040 g, 0.0780 mmol, 42%). 

Example 89 

NT5-(5.643fmefooxy-3-mefoyM ,4-benzoquinon-2-yf)mefoyl-2T3-methoxyphenoxy) benzonyl] piperidine 

30 

[0181] Piperidine (0.096 g, 1 .128 mmol) and 1-efoyl-3-(3-drmethyt ami no propyl )carbodumide hydrochloride (0.324 g, 
1.692 mmol) were added to a methylene chloride solution (5 ml) of 5-(5 ,6-dimetboxy- 3-mefoyf- 1 ,4-benzoquinon-2-yl) 
mefoyl-2-(3-mefooxyphenoxy)benzotc acid (0.247 g. 0.564 mmol) and the resulting solution was stirred at room tem- 
perature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
35 extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound (0.165 
g, 0.327 mmol. 58%). 

Example 90 

40 

NT5-(5,6-Plmethoxy-3-mefoyl-1.4-benzoqiimon-2-yl)methyl-2-(3-methoxyphenoxy)benzovflmorphol?ne 

[0182] Morpholine (0.106 g, 1.225 mmol) and 1 -efoyl-3-(3-dimefoy1aminopropyl)carboditmide hydrochloride (0.352 
g, 1.838 mmol) were added to a methylene chloride solution (50 ml) of 5-(5 t 6-dimefooxy-3-mefoyt-1 ,4-benzoquinorv 
« 2-yf)methyl-2-(3-methoxyphenoxy)benzoic add (0.250 g, 0.613 mmol) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. 
The extract was washed with water and then dried, and foe solvent was removed by distillation. The obtained residue 
was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the titled compound 
(0.173 g. 0.341 mmol. 51%). 

50 

Example 91 

hH5-(5,6-Pimethoxy-3-mefoyl-1.4-benzoquinon-2-yt)methyl-2-(3-methoxyphenoxy)benzoyli-4-methoxyartffine 

55 [0183} p-Methoxyanifine (0.056 g, 0.457 mmol), triethyiamine (0.046 g. 0.457 mmol) and 2-cMoro~1 ,3-dimefoytimi- 

dazotinium chloride (0.077 g. 0.457 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-dimethoxy- 
3-mefoyM ,4-benzoquinon-2-yl)methyl-2-(3-methoxyphenoxy)benzoic add (0. 1 00 g, 0.228 mmol) and the resulting so- 
lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
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with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 2:3) to obtain 
the titled compound (0.058 g, 0.107 mmol. 47%). 

5 Example 92 

N-f5-(5.6-Pimethoxv-3-methyM.4-benzoquinon-2-yl)methyl-2‘<3-pyridylmethyloxy)benzoyilp*pendine 

[0184] N-[5-(3,4,5 f 6-Tetramethoxy-2-methyfbenzy1)-2-(3-pyridylmethy1oxy)benzoylJpiperidine (0.380 g, 0.731 mmol) 

io was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (1.00 g. 1.83 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) 
to obtain the titled compound (0.222 g, 0.453 mmol, 62%). 

15 

Example 93 

N-f5-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-v1)-methyl-2-(3-pyridylmethytoxy)ben2oyl)morpholine 

20 [0185] N-[5-{3.4.5 f 6-Tetramethoxy-2-methylbenzyt-2-(3-pyridyimethyloxy)benzoyl)morpholine (0.263 g. 0.506 

mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.693 
g, 1 .26 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by sMica gel column chromatography (chloroform : methanol = 
25 9:1) to obtain the titled compound (0.153 g. 0.311 mmol, 61%). 

Example 94 

N-(5-(5 t 6-Dimethoxy-3-methyh1 t 4-benzoqitinorv2-yl)methy1-2-(3-pyridylmethylox Y)benzoyll-4-methoxyannine 

30 

[0186] p-Methoxyaniline (0.078 g, 0.639 mmol), triethylamine (0.066 g, 0.639 mmol) and 2-chloro-1 ,3-dimethytirni- 
dazolinium chloride (0.108 g, 0.639 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-methyM .4-benzoquinon-2-yl)methyh2*(3-pyridylmethyloxy)benzoic add (0.135 g. 0.31 8 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
35 with methylene chloride. The extract was washed with water and then dried , and the solvent was removed by distillation. 

The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystallized from ether to obtain the titled compound (0.040 g, 0.0756 mmol, 24%). 

Example 95 

4 ° 

N-f5-(5,6-Pimethoxy-3-methyl-1.4-benzoquinon-2^yl)methyl-2-(4-pyridylmethyloxy)b enzoyllpipendine 

[0187] N-[5-(3.4.5,6-Tetramethoxy-2-methylbenzyl)-2-(4-pyridylrnethyk)xy)benzoyi]piperidine (0.550 g, 1.06 mmol) 
was dissolved in a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (1.45 g, 2.64 
45 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) 
to obtain the titled compound (0.320 g, 0.652 mmol, 62%). 

so Example 96 

N-f 5-(5.6-Dimethoxy-3-methyl- 1 ,44>enzoquinon-2-yl)methvl-2-(4-pyridylmethyloxy)benzoyl]n^>rphonne 

[0188] N-(5-(3,4,5.6-Tetramethoxy-2-methylbenzyl)-2-{4-pyridyfmethyloxy)benzoy0morphoBne (0.460 g, 0.885 

55 mmol) was dissolved in a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (1-21 g» 
2.21 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol - 
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9:1) to obtain the titled compound (0.270 g r 0.548 mmol, 62%). 

Example 97 

5 N-[5'-(5,6-Dimethoxy-3-methyl-1 ,4-ben2oquinon-2-y1)methy1-2-(4-pyridylmethy<oxy)benzoyf|-4-methoxyanUine 

[0189] p-MethoxyanHine (0.078 g. 0.639 mmol), triethyl amine (0.066 g. 0.639 mmol) and 2-chloro-1 ,3-dimethylimi- 
dazolintum chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (10 ml) of 5-{5,6*dimethoxy- 
3-methyt-1 ,4-benzoquinon-2-y1)methyl-2-(4-pyridylmethyloxy)benzoic acid (0.135 g, 0.318 mmol) and the resulting so- 
lo lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 

with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystallized from ether to obtain the titled compound (0.054 g, 0.102 mmol, 32%). 

15 Example 98 

N-[5-(5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-y0methyl-2-(3-pyridyloxy)benzoyl]piperidine 

[0190] N-[5-(3 i 4,5,6-Tetramethoxy-2-methylbenzyl)-2-(3-pyridy!oxy)benzoyi]piperidine (0.050 g, 0.099 mmol) was 
20 dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.135 g, 0.247 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.025 g. 0.0525 mmol. 53%). 

25 

Example 99 

N-[5-(5,6-Pimethoxy-3-methyM t 4-benzoquinon-2-yl)methyl-2-(3-pyridyloxy)benzoynmofpholine 

30 [0191] N- 5-(3.4.5,6-Tetramethoxy-2-methylbenzyt )-2-(3-pyridytoxy)benzoyi] morpholine (0.022 g, 0.0435 mmol) 

was dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.060 g, 0.109 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
35 anol = 9:1) to obtain the titled compound (0.012 g, 0.0251 mmol, 58%). 

Example 100 

N-[5-(5.6-Drmethoxy-3-methyi-1,4-benzoquInon-2-yl)methyl-2-(4-pyridv1oxy)benzoyfipiperidine 

40 " 

[0192] N-{5-(3 t 4,5,6-Tetramethoxy-2-methylbenzyl>-2-{4-pyridyloxy)benzoyljpiperidine (0.021 g, 0.041 5 mmol) was 
dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.057 g, 0.104 mmol) 
at room temperature, the solution was stifTed at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
45 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
9:1) to obtain the titled compound (0.013 g, 0.580 mmol, 66%). 

Example 101 

50 N-(5-(5,6-Pimethoxy-3-methyi- 1 ,44>enzoqufaon-2-yl)methyt-2^4-pyridytoxy)benzDyf]morpho6ne 

[0193] N-[5-(3,4 1 5,6-Tetramethoxy-2-methytbenzyl)-2’<4-pyridyloxy)benzoyl]morphonne (0.042 g, 0.0827 mmol) was 
dissolved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.113 g. 0.207 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
55 water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate : 
methanol = 3:6:1) to obtain the titled compound (0.025 g. 0.0523 mmol, 63%). 
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Example 102 

hl-(5-(5 > 6-Dimetho)CY-3-methyt-1 t 4-befUoquifK>n-2-y<)friethyl-2^iTiethoxycait>onytmethyt QXv)benzoy1|piperidine 

5 (0194] N-[5-(3,4 .5,6-Tetramethoxy-2-rTrethyfbenzyt)-2-{metooxycarbonylmethyfoxy)benzoyllpi peritfi ne (0.260 g. 

0.520 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.713 g. 1 .30 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
io ethyl acetate = 1:3) to obtain the titled compound (0.180 g. 0.382 mmol, 73%). 

Example 103 

N-r5-(5.6-OHnethoxy-3-methyh1,4-ben2oquinon-2-vl)methyl-2-(methoxycarbonylmethyloxy)be nzoyQmorphojine 

15 

(0195] N-[5-<3 .4 ,5 ,6-Tetiamethoxy-2-methytbenzyl )-2-(methoxycarbonylmethyloxy)benzoyl]morpholi ne (0.240 g. 

0.478 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.655 g, 1 .20 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
20 was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1:3) to obtain the titled compound (0.180 g, 0.381 mmol, 80%). 

Example 104 

25 N-f5-(5,6-Dimethoxy-3-methyf-1.4-benzoquinon-2-yl)methyl-2-(tert-butoxycarbony1methyloxy)benzoyl]pt pending 

[0196] N-{5-{3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-(tert-butoxycarbonylmethyloxy)benzoyl]piperidine (0.292 g, 

0.538 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
(0.737 g, 1 .34 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
30 was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 

was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.175 g, 0.341 mmol, 63%). 

Example 105 
35 

N-f5-(5,6“Dimethoxy-3-methvl-1,4-ben2oquinon-2-vl)methyl-2-(tert-butoxycarbonytmethyloxy)benzoyl]morpl> qfine 

(0197] N-{5-(3,4.5,6-Tetramethoxy-2-methylbenzyf)-2-(tert-butoxycarbonylmethyloxy)benzoyf)rnorphotine (0.290 g. 

0.533 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN 
40 (0.731 g, 1 .33 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 

was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.170 g, 0.330 mmol, 62%). 

45 Example 106 

N-f5-(5 t 6-Diroethoxy-3-methyM,4-benzoquirK>n-2-v1)methYl-2-acetoxYbenzoyl]-3 > 4,5-trimethoxysnatne 

[0198] 3,4,5-Trimethoxyanifine (0.216 g, 1.18 mmol), triethylamine (0.119 g, 1.18 mmol) and 2-chloro-1,3-(fimethyl- 
50 tmidazotiruum chloride (0.199 g, 1.18 mmol) were added to a methylene chloride solution (20 ml) of 5-{5.6-dimethoxy- 
3-methyM ,4-benzoqunoTv2-yf)methyl-2-acetoxyt)en2cxc add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
55 the titled compound (0.109 g, 0.202 mmol, 38%). 
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Example 107 



N-[5-(5.6-Oimethoxy-3-methyl-1.4-benzoquinorv2-y1)methyl-2-acetoxybenzoyn-3.4-dimethoxyaniGne 

5 [0199] 3,4-Oimethoxyaniline (0.246 g. 1.604 mmol), triethyiamine (0.162 g, 1.604 mmol) and 2-chJoro-1,3-dimethyl- 

imldazolinium chloride (0.27 1 g. 1.604 mmol) were added to a methylene chloride solution (20 ml) of 5-<5 t 6-dimethoxy- 
3-methyl- 1 .4-benzoquinon-2-yf)methyt-2-acetoxybenzoic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride, the extract was washed with water and then dried, and the solvent was removed by distillation. 
10 The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.110 g, 0.216 mmol, 40%). 

Example 108 

15 N-t5-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxyt>enzoyn-4-acetylaniline 

[0200] 4-AcetylaniIine (0.159 g, 1.18 mmol), triethyiamine (0.119 g, 1.18 mmol) and 2-chtoro-l,3-dimethyiimidazo- 
linium chloride (0. 1 99 g, 1 . 1 8 mmol) were added to a methylene chloride solution (20 ml) of 5-(5 ,6-dimethoxy-3-methyl- 

1.4- benzoquinon-2-y1)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
20 room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 

chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 1:2) to obtain the titled com- 
pound (0.160 g. 0.326 mmol, 61%). 

25 Example 109 

N-[5-(5,6-Dimethoxy-3-methyM T 4-benzoquinon-2-yl)methyl-2-acetoxybenzoylH-chloroaniGne 

[0201] 4-Chloroantline (0.150 g, 1.18 mmol), triethyiamine (0.119 g. 1.18 mmol) and 2-chk>ro-1 ,3-dime thylimkfazo- 
30 linium chloride (0.199 g, 1.18 mmol) were added toa methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3^nethyl- 

1 .4- benzoquinon-2-yl)methyi-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 

35 pound (0.115 g. 0.238 mmol, 44%). 

Example 110 

N-{5-(5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yt)methyl-2-acetoxybenzoyn-4-morpholinoaniline 

40 

[0202] 4-MorpholinoanOine (0.286 g, 1.60 mmol), triethyiamine (0.162 g, 1.60 mmol) and 2-chloro-l ,3-dimethylirnf 
dazoTinium chloride (0.271 g, 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5 f 6-dimethoxy- 
3-methyt- 1 ,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
45 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) and then 
recrystallized from ether to obtain the titled compound (0.077 g, 0.144 mmol, 27%). 

Example 111 

50 

N-[5-(5 > 6-Pimethoxy-3-methyM,4-benzoquinon-2-y0methyt-2-acetoxYbenzoyfM-cyanoaniSne 

[0203] 4-Cyanoanitine (0.189 g. 1.60 mmol), triethyiamine (0.162 g, 1.60 mmol) and 2-ch!oro-1 ,3-dimethytimidazo- 
finium chloride (0.271 g, 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-{5.6-dimethoxy-3-methyi- 
55 1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was stirred at 

room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 
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5 N-15-(5.6-Pimethoxy-3-methyM y 4-benzoquinon-2-yl>methyl-2-acetoxybenzoyll-4-trifluoromethylangtne 

[0204] 4-Trifluoromethylanaine (0.258 g, 1 .60 mmol), triethylamine (0.1 62 g. 1 .60 mmol) and 2-chJoro-1 ,3-dimethyt- 
tmldazolintum chloride (0.271 g. 1 .60 mmol) were added to a methylene chloride solution (20 ml) of 5-{5 t 6-dimethoxy~ 
3-methyM,4-benz(xjuinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution was 
io stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and me solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1-2) to obtain 
the titled compound (0.123 g, 0.238 mmol, 44%). 

is Example 113 

N-[5-(5.6-DimethoxY-3-memyl-1 t 4-benzoquinon-2-yl)methyl-2-acetoxybenzoylE3.5-bistrifluoromemylar^ine 

[0205] 3,5-Bistrifluoromethylaniline (0.368 g, 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chloro- 
20 1 ,3-dimethyiimidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (20 ml) of 

5-{5 6-dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl‘2~acetoxybenzoic add (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 
25 1 :2) and then recrystalfized from ether to obtain the titled compound (0.196 g, 0.335 mmol, 63%). 

Example 114 

!^5-(5.6-Oimethoxy-3-methYE1,4-benzoquirion-2-vt)methyl-2-hydroxybenzoy1}-3,4,5-trirnemoxyaraBne 

30 

[0206] N-[5-(5 t 6-Dimethoxy-3-methyt-t ,4-benzoquinon-2-yl)methyf-2-acetoxybenzoyl]-3,4 ,5-tnmethoxyanffine 
(0.100 g. 0.185 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
35 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g, 0.101 mmol, 55%). 

Example 115 
40 

N45-(5.6-Dtmethoxy-3-methyl-1 t 44>enzoqu!non-2-yi)meUivl-2-hydroxybenzoyf)-3,4-dunethoxyaniline 

[0207] N-[5-(5.6-Oimethoxy-3-methyM ,4-benzoquinon-2iri)methyf2-acetoxybenzoyl|-3,4-<fimethoxyannine (0.1 00 

g. 0.196 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
<5 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distfilatioa The obtained residue was purified by preparative thiMayer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystalfized from ether to obtain the titled compound (0.032 
g, 0.0685 mmol, 35%). 
so 

Example 116 

N45^5.6-Dimethoxv-3^nethvl-1.4-benzoquinon-2-vt)methyl-2-hvdroxybeng ovn-4-acetylanBne 

55 [0208] N*[5K5.6-D»methoxy-3^nethyH,4^)enzoquinon-2-yl)methyl-2-acetoxyt)enzoylH-a cetyl anifine (0.100 g, 

0.204 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystailized from ether to obtain the tided compound (0.060 
g, 0.133 mmol, 65%). 

5 Example 117 

N-(5-(5 ,6-Pimethoxy-3-methyt-1 ,4-benzoquinon-2-yl)nrefoyl-2-hydroxytoenzoylH-chloroanif ine 

(0209] N-(5-{5,6-Oimethoxy-3-methyM T 4-benzoquinon-2-yl)methy1-2-acetoxyben2oyO-4-chloroarvline (0.072 g, 
io 0.149 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystailized from ether to obtain the titled compound (0.046 
15 g, 0.104 mmol, 70%). 

Example 118 

N-f5-(5,6-Dimethoxy-3-methyf-1.4-benzoquinon-2-yt)methyl-2-hydroxybenzovll4-morpholinoaniline 
20 ^ ** ““ ' ~ 

[021 0] N-(5-(5.6-Dimethoxy-3-methyt-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-4-morpholinoanirine (0.060 
g, 0.110 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
25 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate =15) and then recrystailized from ether to obtain the titled compound (0.037 
g, 0.0752 mmol. 68%). 

Example 119 

30 

N-[5-(5,6-Oimethoxy-3-methyM,4-benzoquirK?n-2-yf)methyh2-hydroxyt>enzoyll-4-cyanoanilme 

(021 1] N-(5-(5.6-Oimethoxy-3-methyf-1 ,4-benzoquinon-2-yf)methy<-2-acetoxybenzoyf}-4-cyanoanjline (0.1 00 g, 
0.211 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
35 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystailized from ether to obtain the titled compound (0.063 
g, 0.146 mmol. 69%). 

40 

Example 120 

N-I5-(5.6-Oimethoxy-3-methyM 1 4-benzoqutnon-2-yl)methyl-2-hydroxybenzoyfH-trifluoromethylanifine 

45 (021 2] N-{5-<5,6-Dimethoxy-3-methyl-1 ,4-benzoquirK)n-2-y1)methyt-2-acetoxybenzoyf)-4-trifluoromethylaniiine 

(0.087 g, 0.1 68 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stined at room temperature for 3 hours. After foe completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1 5) and then recrystailized from ether to obtain the titled compound 
{0.056 g. 0.118 mmol, 70%). 

Example 121 

55 N-f5-(5 > 6-Dimethoxy-3-methyf-1,4-benzoquinon-2-yl)methYl-2~hydroxYbenzoylT3,5-bistrifluoromethytaniline 

[021 3] N-[5-(5,6-Dimethoxy-3-methyt-1 ,4-benzoquir>on-2-yl)methyl-2-acetoxybenzoyl}-3,5-bistrifluoromethytanHine 
(0.130 g, 0.222 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
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gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
5 (0.050 g. 0.0921 mmol, 41%). 

Example 122 

N-f5-(5.6-Pimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-hydroxybenzoylHS)-1-phenylethylamine 

10 

(0214] (S)-Phenethylamine (0.130 g, 1.07 mmol), dimethylaminopyridine (0.013 g. 0.107 mmol) and 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.308 g. 1 .60 mmol) were added to a methylene chloride solu- 
tion (30 ml) of 5-(5.6-dimethoxy-3-m ethyl- 1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzotc acid (0.200 g, 0.535 mmol) 
and the resulting solution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water 
is and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystaHized from ether to obtain the titled compound (0.135 g, 0.283 mmol, 53%). 



Example 123 

20 

N-f5-(5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzoylHR)-1-phenylethylamine 

[0215] (R)-Phenethytamine (0.162 g. 1.337 mmol), dimethylaminopyridine (0.016 g, 0.134 mmol) and 1-ethyl- 
3-{3-dimethytarninopropyl)cart>odiimide hydrochloride (0.384 g. 2.005 mmol) were added to a methylene chloride so- 
25 kjtion (30 ml) of 5-(5 . 6-dime thoxy-3-m ethyl- 1 ,4-benzoquinor>-2-yl)methyl-2-acetoxybenzoic acid (0.250 g, 0.668 mmol) 

and the resulting solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.167 g, 0.350 mmol, 52%). 

30 

Example 124 

N-f5-(5.6T)imethoxy-3-methyM ,4-benzoquinon-2-yl)methyt-2-phenoxybenzoyf}-1 ,2,3,4-tetrahydroquinotine 

35 [0216] 1 ,2,3,4-Tetrahydroquinofine (0.049 g, 0.367 mmol) and l-ethyl-3-{3-crimethylafruriopropyl)carbodnmkJe hy- 

drochloride (0.105 g. 0.550 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6~dimethoxy-3-methyl- 
1 ,4-benzoquinon-2-yl)methyi-2-phenoxybenzoic acid (0.075 g, 0.183 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
40 residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain the titled com- 
pound (0.050 g, 0.0955 mmol, 52%). 

Exampje 125 

45 N-f5-(5,6-Oimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-phenoxyt)enzoyti-2-methylptperidine 

[0217] 2-Methylpjperidine (0.039 g, 0.391 mmol) and 1 -etoyl-3-<3-dinTCmytanrtno^ hydrochloride 

(0.112 g. 0.587 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-diraethoxy-3-methyf-1 ,4-benzoquT 
non-2-yf)methyf-2-phenoxybenzoic add (0.080 g. 0.196 mmol) and the resulting solution was stirred at room temper- 
50 ature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled compound (0.045 
g, 0.0919 mmol, 47%). 
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Example 126 

N-f5-(5.6-Pimethoxy-3-methyt-1,4-benzoquinon-2-y1)methyl-2-(3-pyridylrnethyloxy)benzoyll- 
1 ,2,3.4-tetrahydroquinoline 
5 

(0218] 1 ,2,3,4-Tetrahydroquinoline (0.126 g, 0.946 mmol) and 1-ethyf3-(3-dimethytaminopropyl)carbod3mide hy- 

drochloride (0.272 g. 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3-methyi- 
1 < 4-benzoquinon-2-yf)methyl-2-(3-f>yridylmethyioxy)benzoic add (0.200 g, 0.473 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
JO methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain 
the titled compound (0.100 g. 0.186 mmol, 39%). 

Example 127 

15 

N-f5-(5,6-Dimethoxy-3-methyl-1 4-benzoquinom2-yQmethyh2-(3-pyridylrnethyloxy)benzoyfH-methylpiperidine 

[0219] 4-Methylpiperidine (0.094 g, 0.946 mmol) and 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
(0.272 g, 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-{5,6-dimethoxy-3-methyl-1 ,4-benzoqui- 
20 non-2-yl)methyl-2-(3-pyridylmethyloxy)benzoic add (0.200. g, 0.473 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was:poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled com- 
pound (0.100 g, 0.198 mmol, 42%). 

25 

Example 128 

^b-(5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methy1-2-(3-pyridytmethyloxy)berizoy11-3.4 t S-trimethoxyanifine 

30 [0220] 3,4,5-Trimethoxyanfline (0.260 g, 1.42 mmol), triethyfamine (0.144 g, 1.42 mmol) and 2-chloro- 1 ,3-dimethyt- 

imidazolinium chloride (0.240 g, 1 .42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5 ,6-dime thoxy- 
3-methyM r 4-benzoquinon-2-yl)methyl-2-(3-pyridyfcmethytoxy)benzoic add (0.200 g, 0.473 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
35 The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.050 g. 0.085 mmol, 18%). 

Example 129 

40 N-f5-(5,6-Dimethoxy-3-methvM t 4-benzoquBion-2-Yl)methyl-2-(3-pyridYlmethyloxy)bergoyfi-4-acetYlaniline 

[0221] 4-AcetylaniIine (0.128 g, 0.946 mmol), triethytamine (0.096 g. 0.946 mmol) and 2-chJoro-1 ,3-dimethylimida- 
zofintum chloride (0.160 g, 0.946 mmol) were added to a methylene chloride solution (20 ml) of 5~(5.6-dimethoxy- 
3-methyi- 1 ,4-benzoquinon-2-y1)methyl-2-(3-pyridylmethyloxy)benzoic add (0.200 g, 0.473 mmol) and the resulting so- 
45 lotion was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 

with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the tided compound (0.080 g, 0.148 mmol, 31%). 

50 Example 130 

Methyl 5-{5.6-Pimethoxy-3-methyl-1 4-benzoquinof>-2-yl)methyl-2-(tef1-butoxycarbonylmethyloxy)benzoate 

[0222] Methyl 5-{3,4A64etramethoxy-2-methytt>enzy!}-2^tert-butoxycart>onytmethytoxy)benzoate (1.25 g, 2.56 
55 mmol) was dissolved in a mixed solution of acetonitrile (30 ml) and water (10 ml) and after adding thereto CAN (3.50 
g, 6.39 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl 



49 



EP 1 314 712 A1 



acetate = 2:1) to obtain the titled compound (0.800 g, 1.74 mmol, 68%). 

Example 131 

5 N-(6-Chloropvridin>3-y1)-4-(5,6-dimethoxv-3-methyl-1.4-benzoquinon-2-yt)methyl-2-hydroxybenzamide 

[ 0223 ] 2-Chloro-1 ,3-dimethyTmmdazorinium chloride (61 mg, 0.361 mmol), 5-amino-2-chloropyridine (46 mg, 0.361 
mmol) and triethylamine (36 mg, 0.361 mmol) were added to a methylene chloride solution (3 ml) of 4-{5,£dimethoxy- 
3-methyM .4-benzoquinon-2-yl)methyt-2-acetoxyben2CXC acid (45 mg. 0.120 mmol) in a nitrogen atmosphere and the 
to resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 

water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (10 mg, 0.021 mmol, 17%). 

Example 132 
15 

N-(2-Chk>ropyridin-3-yl)-4-(5,6-dimethoxv-3-methyl-1 ,4-benzoquinon-2-yt) methyl-2-acetoxybenzamide 

[ 0224 ] 2-Chloro-1,3-dimethy1imidazofinium chloride (89 mg, 0.524 mmol), 3-ami no-2-chloropyridine (51 mg, 0.390 
mmol) and triethylamine (53 mg, 0.524 mmol) were added to a methylene chloride solution (1 0 ml) of 4-(5.6-dimethoxy- 
20 3 -m ethyl- 1 f 4-benzoquinon-2-yl)methy»-2-acetoxyben2oic add (98 mg, 0.120 mmol) in a nitrogen atmosphere and the 

resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (29 mg, 0.060 mmol, 23%). 

25 Example 133 

N-(2-Chloropyridin-3-Yl)-4-(5,6-<funethoxy-3-methyM ,4-benzoq uinon-2-yl)methyl-2-hydroxybenzamtde 

[ 0225 ] An aqueous saturated sodium hydrogencarbonate solution (1 ml) was added to a methanol solution (2 ml) of 
30 N-(2-chk>ropyridin-3-yl)-4'{5 ,6-dimethoxy-3-rnethyi- 1 ,4-ben2oquinon-2-y0methy1-2-acetoxybenzamkje (20 mg, 

0.0412 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystallized from 
an ethyl acetate-diisopropyl ether mixed solvent to obtain the titled compound (18 mg, 0.0406 mmol, 99%). 

35 Example 134 

N-(6-Methoxypyridin-3-yl)-4-(5,6-dimethoxv-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 

[0226] 2 -Chi ora- 1 ,3-dimethylimidazofinkim chloride (93 mg, 0.555 mmol), 5-amtno-2-methoxypyridine (55 mg, 0.440 

40 mmol) and triethylamine (44 mg. 0.440 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimethoxy- 
3-methyM ,4-benzoquinorv2-yl)methyt-2-acetoxybenzoic add ( 1 37 mg, 0.366 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (31 mg. 0.065 mmol, 18%). 

45 

Example 135 

N-(6-MethoxYpyridin-3-vlM-(5.6-dimethoxy-3-methyl-1.4-benzoquinon-2-Yl)methyl-2-hydroxybenzamide 

so [ 0227 ] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (8 ml) of 
N-(6*methoxypyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)^ (48 mg. 

0.100 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystalfized from 
an ethyl acetate-dfisopropyt ether mixed solvent to obtain the titled compound (29 mg, 0.066 mmol, 66%). 

55 
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Example 136 

N^-CS.e-Pimethoxy-S-methyt-l^-benzoquinon-a-yljmethyt-a-acetoxybenzoylH^trifluoromethytsulfon^anjtine 

5 [0228] 2-Chloro-1 ,3-dimethyiimidazolinium chloride (130 mg. 0.77 mmol). 4^trimjoromethylsulfony0aniTine (1 73 mg. 

0.77 mmol) and triethytamine (78 mg. 0.77 mmol) were added to a methylene chloride solution (8 ml) of 4-{(5,6-drmeth- 
oxy-3-methyl-1 ,4-benzoquinor>-2-yt)methyf)-2-acetoxybenzoic acid (240 mg. 0.64 mmol) in a nitrogen atmosphere and 
the resulting solution was stirred for 2 hours. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
10 (methylene chloride : methanol = 60:1) to obtain the titled compound (146 mg. 0.251 mmol. 39%). 

Example 137 

N-(4-(5.6-Dimethoxy-3-methyt-1.4>benzoquinon-2-yl)methyl-2-hydroxybenzoyn-4-(trifluoromethylsulfonyl)aniline 

is 

[0229] An aqueous saturated sodium hydrogencarbonate solution (7 ml) was added to a methanol solution (15 ml) 

of N-[4-(5,6-dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-4-(trifluoromethylsulfonyl)ani0ne 
(114 mg. 0.196 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl 
acetate, then washed with water and dried, and the solvent was removed by distillation. The residue was purified by 
20 silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (35 mg. 0.065 mmol. 
33%). 

Example 138 

25 N-(Pyridin-3-yt)-4-{5 t 6-dimethoxy-3-methyt-1 ,4-benzoquinorv2-yl)methyf-2-acetoxybenzamide 

[0230] 2-Chloro-1 ,3-dimethylimidazotiniura chloride (39 mg. 0.23 mmol). 3-aminopyridine (21 mg, 0.23 mmol) and 
triethyl a mine (23 mg, 0.23 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimethoxy-3-methyf- 
1,4-benzoquinon-2-yl)methyl-2-acetoxybenzo'tc add (57 mg, 0.152 mmol) in a nitrogen atmosphere and the resulting 
30 solution was stined all the night through. The reaction solution Was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(benzene : acetone = 3:1) to obtain the titled compound (12 mg, 0.027 mmol, 18%). 

Example 139 
35 

N-(Pyridin-3-yl)-4-(5.6-dimethoxy-3-roethyl-1 .4-benzoquinon-2-yl) methyt-2-hydroxybenzamide 

[0231] An aqueous saturated sodium hydrogencarbonate solution (4 ml) was added to a methanol solution (10 ml) 
of N-(pyridin-3-yt)-4-(5,6-cfimethoxy-3-methyM ,4^nzoquirK>n-2-yl)methyl-2-acetoxybenzarrBde (55 mg. 0.122 mmol) 
40 and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, then washed 
with water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chro- 
matography (benzene : acetone = 3:1) to obtain the titled compound (28 mg. 0.0686 mmol, 56%). 

Example 140 

45 

N-(Pyridin-4-yt)-4-(5.6-d?methoxy-3~methyi-1 t 4-benzoquir>ofv2-yl)methyl-2-hydroxybenzamide 

[0232] 2-Chkxo-1 ,3-<fimethylimidazoHnium chloride (43 mg, 0.257 mmol), 4-armnopyridtne (24 mg. 0.257 mmol) and 
triethytamine (26 mg, 0.257 mmol) were added to a methylene chloride solution (5 ml) of 4-{5,6*<firoethoxy-3-methyf- 
50 1 ,4-henzoqutnon-2-yt)mettiyl“2-acetoxybenzdic add (64 mg, 0.171 mmol) in a nitrogen atmosphere and the resulting 

solution was stirred afl the night through. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillation. Subsequently, On aqueous saturated sodium hydrogencarbonate 
solution (10 ml) was added to a methanol solution (4 ml) of the obtained residue and the resulting solution was stirred 
for 1 hour. The reaction solution was extracted with ethyl acetate, then washed with water and dried, and the solvent 
55 was removed by distittation. The residue was purified by sHica gel column chromatography (methylene chloride : meth- 
anol = 30:1) to obtain the titled compound (5 mg, 0.012 mmol. 7.2%). 
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Example 141 

N-f5-(5,6-Dimethoxy-3-methyl-1 t 4-benzctfiuinom2-yl)methyl-2-acetoxybenzoyl1-4-fluoroaniline 

5 [0233] 4-Ruoroaniline (0.178 g. 1 .604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chtoro-1,3-dtmethyfimida- 

zolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yt)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
io The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.125 g, 0.268 mmol, 50%). 

Example 142 

15 N-[5-(5,6-Pimethoxy-3-methyi-1,4-benzoquinon-2-yf)methyt-2-hydroxybenzoyl}-4-fluoroangine 

[0234] N-[5-(5,6-dimethoxy-3-methyl-1,4-benzcKjuinon-2-yl)rnethyt-2-acetoxybenzoytH*fluoroaniIine (0.068 g, 
0.145 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
20 reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (0.030 
g, 0.0705 mmol, 48%). 

25 Example 143 

N-f 5-(5,6-Ptmethoxy-3-methyl- 1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyfl-3-nitioannine 

[0235] 3-N'rtroanilme (0.222 g. 1 .604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro-l ,3-dimethytimidazo- 
30 Hnium chloride (0.27 1 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy-3-methy1- 

1 ,4-benzoquinon-2-yl)methy1-2-acetoxybenzoic acid (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystalfized 
35 from ether to obtain the titled compound (0.149 g, 0.301 mmol, 56%). 

Example 144 

N-{5-(5,6-Dimethoxy-3-methyl- 1 ,4-benzoquincm-2-yl)methyh2-hydroxybenzoy0-3-n'rtroaniltne 

40 

[0236] N-[5-(5,6-Dimethoxy-3-methyt- 1 ,4-benzoquinon-2-yl)methyl-2-acetoxyt)enzoyf)-3-nitroaniline (0.070 g. 0. 1 42 
mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
45 dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.060 g, 0.133 mmol, 94%). 

Example 145 

50 N-[5-{5,6-DimettK>xy-3-methyl-1,4-benzoquinon-2-y1)methyl-2-acetoxyt>enzoyn-2-trifluoromethylaniline 

[0237] 2-Trifluoromethytanifine (0.483 g. 3.000 mmol), triethylamine (0.304 g, 3.000 mmol) and 2-chloro-1 ,3-dimeth- 
ytimidazotinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 mf) of 5-{5,6-dimetb- 
oxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.374 g, 1.000 mmol) and the resulting solution 
55 was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 

methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was pixified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.259 g, 0.500 mmol. 50%). 
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Example 146 

N-|5-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl) m ethvl-2-hydfOxvt)en2ovn-2-trinuoromethvlamnne 
5 J0238] N-[5-(S > 6-Dimethoxy-3-«nethyl-1,4-benzoqojnoo-2-yl)methyl-2-acetoxybenzoyl]-2-Jrifluoromethy(aniBne 

(0.100 g. 0.193 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature lor 3 hours. After the completion of reaction 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
10 la V er chromatography (chloroform : methanol = 10:1) and then recrystaffized from ether to obtain the titled compound 
(0.090 g, 0.189 mmol, 98%). 

\ 

Example 147 

15 Ethyl N-[5-(5,6-dimethoxy-3-methyl-1 ,4-benzoqufaon-2-yi)methyl-2-acetoxyben2oytM-aminobenzoate 

[0239] Ethyl 4-aminobenzoate (-0.265 g, 1 .604 mmol), triethyiamine (0.162 g. 1 .604 mmol) and 2-chloro-1 ,3-dimeth- 
ylimidazofinium chloride (0.27 1 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystatlized from ether to obtain the titled compound (0.165 g. 0.316 mmol, 59%). 

35 Example 148 

Et hyl N-{5-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methvl-2-hydroxybenzoyf]-4-aminobenzoate 

[0240] Ethyl N-(5-(5,6-diroethoxy-3-methyl- 1 ,4-benzo(*rinon-2-yi)methyb2-3cetox^ 

30 <0.060 9, 0.115 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 

geocarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thm- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaflized from ether to obtain the titled compound 
35 (0.040 g, 0.0834 mmol, 73%). 

Example 149 

N:t 5 ^5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-vl)methyl-2-acetoxvbenzovfl-4-cyanomethvlaniline 

[0241] 4-Cyanomethytaniline (0.212 g, 1.604 mmol), triethyiamine (0.162 g, 1.604 mmol) and 2-chloro-1,3-dimeth- 
ylimidazQlinium chloride (0.27 1 g. 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-{5,6-dimethoxy- 
3-methyl- 1 ,4-benzoquinon-2-yt)methyl-2-acetoxybenzoic acid (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
45 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystalfized from a mixed solvent of ether and hexane (3:1 ) to obtain the titled compound (0.110 g, 0.225 mmol. 42%). 

Example ISO 

50 

N-{5(5,6-Dtmethoxy-3 -methyh1,4-benzoqutrK)n-2-y0methyl-2-hydroxybenzoyn-4-cyanomethYlaruline 

[0242] N-{5-(5.6-Dimethoxy-3-methyM.4-benzoquirKx>-2-yl)methyf2-acetoxybenzoyl}-4-cyanomethytaniHne (0.060 

g, 0.123 mmol) was dissolved m methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
55 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1 ) and then recrystallized from ether to obtain the titled compound (0.040 
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5 N^5-(5 i 6-Dimethoxy-3-methyl-1.4-benzoquinon>2-Yl)methyl-2-acetoxYben2oyl]-3-tr»fluoromethylaniline 

|0243] 3-Trifluorornethylanttine (0.483 g. 3.000 mmol), triethytemine (0.304 g, 3.000 mmol) and 2-ch!oro-1 ,3-dimeth- 
yfimjdazofinium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-{5,6-dimeth- 
oxy^3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.374 g. 1.000 mmol) and the resulting solution 
io was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.235 g, 0.454 mmol, 45%). 

is Example 152 

N-f5-(5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyl)-3-trifluoromethylaniline 

[0244] N-[5-(5 t 6-Dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-3-trifluoromethylannine 
20 (0.100 g, 0. 1 93 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 

gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol - 10:1) and then recrystallized from ether to obtain the titled compound 
25 (0.088 g, 0.185 mmol, 96%). 

Example 153 

IM-[5-(5 6-Dime thoxy- 3-methyl- 1,4-benzoquinon-2-yf)methy1-2-acetoxybenzoyl|-2-nrtroanifine 
30 

[0245] 2-NitroanUine (0.222 g, 1.604 mmol), triethyfamine (0.162 g. 1.604 mmol) and 2-chkHO-1.3-dimethylimidazo- 
finium chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution {50 ml) of 5-<5/6-dimethoxy-3-methyl- 
1 ,4-benzoquinon-2-yt)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
35 chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 

residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystallized 
from ether to obtain the titled compound (0.140 g, 0.283 mmol, 53%). 

Example 154 

40 

N-f 5-(5,6-Dimethoxy-3-methyl- 1 ,4-benzoqumon-2-yl)methyl-2-hydroxybenzoyll-2-nftroaniline 

[0246] N-[5-(5,6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methy»-2-acetoxybenzoyl)-2-nitroarafine (0.070 g, 0. 1 42 
mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
45 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and men 
dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.063 g, 0.139 mmol, 98%). 

50 Example 155 

N-fPyridin-2-yl)-5-(5.6-dimethoxy-3-methyl-1 > 4-benzoquinon-2-yt)methyf-2-acetoxyt>enzarmde 

[0247] 2-Ami nopyridrne (0.282 g. 3.000 mmol), triethytamine (0.304 g. 3.000 mmol) and 2-chloro-l .3-dimethyOmkia- 
55 zoftnium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3 -methyM ,4-benzoquin<x>-2-yf)methyl-2-acetoxyt)enzoic acid (0.374 g, 1.000 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation- 
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The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g. 0.311 mmol, 31%). 

Example 1 56 
5 

N-(Pyridin-2-yl)-5-(5.6-dimethoxy-3-methy1-1.4-benzoquinon-2-yl)methyl-2-hydroxybenyamirie 

(0248] N-(Pyridin-2-y1)-5-{5,6-dimethoxy-3-rnethyM,4-benzoqiflnon-2-yl)methyl-2-acetoxybenzamide (0.050 g. 

0.111 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
70 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain 
the tided compound (0.023 g, 0.0564 mmol, 51%). 

15 Example 1 57 

N-(Pyridin-4-y!)-5-(5 t 6-dimethoxy-3-methyl-1 t 4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

[0249] 4 -Ami nopyridine (0.282 g. 3.000 mmol), triethylamrne (0.304 g, 3.000 mmol) and 2-chloro-1 ,3-dimethylimida- 

20 zolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1,4-benzoquinon-2-yt)methyl-2-acetoxybenzoic add (0.374 g, 1.000 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thirvlayer chromatography (chloroform : methanol = 10:1) and then 
25 recrystalfized from ether to obtain the titled compound (0.050 g, 0.123 mmol. 12%). 

Example 158 

N-(Pyridin-3-yl)-5-(5,6-dimethoxy-3-methyM ,4-benzoquinon-2-yl )methyl-2-hydroxybe nza m ide 

30 . . . . . — — 

[0250] 3-Ami nopyridine (0.151 g. 1.604 mmol), triethyfamine (0.162 g, 1.604 mmol) and 2-chloro-1 ,3-dimethylimida- 
zoHnium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyM ,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
35 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the fitted compound (0.065 g, 0.159 mmol, 30%). 

Example 159 

40 

N-Cydopropyh5-(5,6-dimethoxv-3-methyl- 1 ,4-benzoquinon-2-yl) methyf-2-acetoxybenzamide 

[0251] Cyctopropyfamine (0.0916 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-ch!oro-1 ,3-dimettiytim- 
kJazofinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5 f 6-dimethoxy- 
45 3-methyM ,4-benzoquinon-2-yl)methyf-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystatlized from ether to obtain the titled compound (0.089 g, 0.215 mmol, 40%). 
so 

Example 160 

N-Cyclopfopyl-5-(5.6-dimethoxy-3-methyl- 1 ,4-benzoquincHv2-yl)fnethyh2-hydroxyberizamide 

55 [0252 J N-Cyctopropyf-5-(5,6-dimethoxy-3-methyt-1 ,4-benzoqiflnon-2-yl)methyl-2-acetoxybenzamide (0.050 g, 

0.121 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then recrystallized from ether to obtain the titled compound (0.023 
g, 0.0673 mmol, 56%). 

5 Example 161 

N-Cyctohexyl-S-(5. 6-dimethoxv-3-methyl- 1 ,4-benzoquinon-2-yl)methyt-2-acetoxybenzamide 

(0253] Cydohexytamine (0.159 g. 1.604 mmol), triethytamine (0.162 g. 1.604 mmol) and 2-chloro-1 ,3-dimethyfimi- 
io dazolinhim chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
»S recrystallized from ether to obtain the titled compound (0.134 g, 0.294 mmol, 55%). 

Example 162 

N-Cvdohexyl-S-(5.6-dimethoxv-3-methvl-1.4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

20 

[0254] N-Cydohexyl-5-(5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.070 g. 0.1 54 
mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
25 dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.035 g. 0.0846 mmol, 55%)- 

Example 163 

30 N-Methvl-f5-(5.6<l , mnethoxy-3-methy^1.4-benzoqulnoiv2-y1)methyl-2’acetoxybefUoyf|-4-rnethoxyam Rne 

{02551 N-MethyW-methoxyanifine (0.220 g. 1.604 mmol), triethytamine (0.162 g, 1.604 mmol) and 2-chloro- 
1.3KJimethyUmidazortnium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
5-{5,6-dimethoxy-3-methyt-1 ,4-benzoquinof>-2-yt)methyt-2-acetoxyt>en2oic acid (0.200 g, 0-535 mmol) and the resuft- 
35 ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 
1:2) to obtain the titled compound (0.142 g, 0.288 mmol, 54%). 

to Example 164 

N-Methvl-f5-(5.6Kfimethoxy-3-*nethyl-1,4-benzoquinon-2-vi)methyl-2-hydroxybenzoyl]-4-methoxyaninne 

[0256] N-Methyl-{5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxyben2oylH-fnethoxyanfline 
45 (0.070 g, 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 

gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled compound (0.050 g. 0.111 mmol, 78%). 

50 

Example 165 

N-f3-(5,6-Dimethoxv-3-methy1-1 ,4-ben2oquinon-2-yftmethyl-2-acetoxybenzoyfH-trifl uoromethylaniline 

55 {0257J 4-Trifluorornethylanmne (0.159 g. 1.604 mmol), triethytamine (0.162 g. 1.604 mmol) and 2-chtoro-1.3-dimeth- 

yfimidazofintum chloride (0.271 g, 1 .604 mmol) were added to a methytene chloride solution (50 ml) of 3-(5 ,6-dimethoxy- 
3-methyt-1 ,4-benzoquinon-2-yl)methyT2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
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methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g. 0.271 mmol, 51%). 

5 Example 166 

N-[3-(5.6-DimethoxY-3-methyl- 1 ,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyfH-trifluoromethylanifine 

[0258] N-{3-(5 f 6-Dimethoxy-3-methyl- 1 ,4-benzoqui non-2-yl)methyl-2-acetoxybenzoyl]-4-trifluoromethyianiline 
10 (0. 150 g, 0.290 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 

gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
) the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.080 g, 0.1 $8 mmol, 58%). 

15 

Example 167 

Ethyl N-f5-(5,6-dimethoxy-3-methyM .4-benzoquinon-2-yl) methyt-2-(3-pyridyfnriethyloxy)benzoyn-4-aminobenzoale 

20 [0259] Ethyl 4-aminobenzoate (0.248 g. 1 .500 mmol), triethytamine (0.1 52 g, 1 .500 mmol) and 2-chIoro-l ,3-dimeth- 

ylimidazotinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3-methyl-1,4-benzoquinon-2-yf)methyl~2-(3-pyridylmethytoxy)benzoic add (0.2115 g, 0.500 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
25 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.020 g, 0.0351 mmol, 7%). 

Example 168 

30 N-(Pyridin-4-y1)-5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)roethyP2-(3-pyridylrnethyfoxy)benzarnide 

[0260] 4- Ami nopyridine (0.141 g, 1 .500 mmol), triethylamine (0.152 g, 1 .500 mmol) and 2-ch loro-1 ,3-dimethytimkia- 

zolirmim chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimethoxy- 
3-methyM,4-benzoquinon-2-yl)methyl-2-(3-pyridyfmethyloxy)benzoic add (0.2115 g, 0.500 mmol) and the resulting 
33 solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.023 g. 0.0460 mmol. 9%). 

40 Example 169 

N-{Pyridin-3-yl)-5-{5,6-dimethoxy-3-methy!- 1 ,4-benzoquinoo-2-yl)methyl-2-(3-pyridylmethyk?xy)benzamide 

[0261] 3-Aminopyridine (0.141 g, 1.500 mmol), triethytamine (0.152 g. 1 .500 mmol) and 2-chloro-1 ,3-dimethyfimida- 
45 zotinrum chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimethoxy- 
3-methyM ,4-benzoquinon-2-yl)methyt-2-(3-pyridylmethytoxy)benzoic acid (0.2115 g. 0.500 mmol) and the resulting 
solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
50 1) and then recrystaffized from ether to obtain the titled compound (0.024 g, 0.0480 mmol. 10%). 

Example 170 

N-Cyctopropyl-5-(5.6-dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yl)methyl-2-(3-pyridylmethyloxy)benzantide 

55 

[0262] Cydopropyiamine (0.0857 g, 1 .500 mmol), triethytamine (0.152 g. 1 .500 mmol) and 2-chloro-l,3-dimethyftm- 
kfazolrnium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5 ,6-dimethoxy- 
3-methyl-1 ,4-benzoqumon-2-yl)methyl-2-(3-pyridytmethyloxy)benzotc add (0.2115 g, 0.500 mmol) and the resulting 
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solution was stirred at room temperature for 13 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the titled compound (0.029 g, 0.0627 mmol, 13%). 
s 

Example 171 

N-Cydohexyl-5-(5.6’<fimethoxv-3-methyl-1-4-benzoquinon-2-y0methyf-2-(3-pyridylmethyloxy)benzamide 

io [0263] Cydohexylamine^ (0.1 49 g. 1.500 mmol), triethylamine (0.152 g. 1.500 mmol) and 2-chtoro-1,3-dimetoyfimi- 
dazolinkjm chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimetboxy- 
3-methyM,4-benzoquinon-2-yf)methyT2-(3-pyridytrnethytoxy)benzoic add (0.21 5 g, 0.500 mmol) and the resulting so- 
lution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
15 The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystalfized from ether to obtain the titled compound (0.032 g, 0.0634 mmol. 13%). 

Example 172 

20 N-f5-(5,6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methYl-2-(3-pyridylmethy1oxy)benzoyl]-4-trifluoromethylaniline 

[0264] 4-Triftuoromethylani!me (0.242 g, 1.500 mmol), triethylamine (0.152 g, 1.500 mmol) and 2-chIoro-1,3-dimeth- 
yiimidazotinium chloride (0.254 g, 1 .500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3-methyl-l ,4-benzoquinon-2-yl)methyl-2-(3-pyridylmethyloxy)benzo»c add (0.21 5 g, 0.500 mmol) and the resulting 
25 solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystaRized from ether to obtain the titled compound (0.035 g, 0.0618 mmol, 12%). 

30 Example 173 

N-f5^5,6-Dimethoxy-3-methyl- 1 .4-benzoquinon-2-yQmethyl-2-acetoxybenzoyn-4-(trffluoromethyisulfonyl)aniUne 

[0265] 4-{Tritiuoromethylsulfonyf)anifine (0.452 g, 2.005 mmol), triethylamine (0.203 g, 2.005 mmol) and 2-cNoro- 
35 1 ,3-dimethytimidazolinium chloride (0.339 g. 2.005 mmol) were added to a methylene chloride solution (70 ml) of 

5-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-y1)methyl-2-acetoxyt>enzoic add (0.250 g, 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
40 10:1) and then recrystalfized from ether to obtain the titled compound (0.140 g, 0.241 mmol, 36%). 



Example 174 

N-f5-(5,6-Pimethoxv-3-methyl-1 ,4-benzoguinon-2-yl)methyl-2-hvdroxybenzoyt]-4-(trffluoromethylsulfonyl) aniline 
45 

[0266] N-[5-(5,6-Dimethoxy-3-methyl- 1 ,4-benzoqianorv2-yl)methyl-2-acetc»cybenzoy1}-4-(trifluoromethylsutfonyl) 
aniline (0.060 g, 0.103 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 2 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
50 with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 

thin-layer chromatography (chloroform : methanol = 10:1) and then recrystalfized from ether to obtain toe titled com- 
pound (0.021 g, 0.0389 mmol, 38%). 



55 



Example 175 

N-[3-(5 t 6-Dtmethoxy-3-methyf1,4-benzoquitxm-2-Yhmethyl-2-acetoxyberu:oyt]-4-(trifUioromethylsulfonyf)anirTne 

[0267] 4-{Trifluoromethylsulfonyl)an®ne (0.361 g, 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chioro 
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1,3-dimethyfimidazoliniurn chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
3-(5.6-dimethoxy-3-methy1-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
5 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = I 
and then recrystallized from ether to obtain the titled compound (0.084 g, 0.144 mmol, 27%). 

Example 176 

io N-(3-(5.6-Dimethoxy-3-methyl-1 t 4-benzoquinon-2-yl)methy1-2-acetoxybenzoyi}-2,4-dichloroaniline 

(0268] 2,4-Dichloroaniline (0.383 g, 2.366 mmol), triethyiamine (0.239 g, 2.366 mmol) and 2-chtoro-1 ,3-dimethytim- 
idazolimum chloride (0.400 g, 2.366 mmol) were added to a methylene chloride solution (100 ml) of 3-{5,6-dimethoxy- 
3-methyl- 1 ,4-benzoquinon-2-yf)methyl-2-acetoxybenzoic add (0.295 g, 0.789 mmol) and the resulting solution was 
*5 stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
recrystallized from ether to obtain the titled compound (0.150 g. 0.289 mmol, 37%). 

20 Example 177 

N-[3-(5 t 6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyl)-2 I 4-dichloroaniline 

(0269] N-[3-(5,6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyW2-acetoxybenzoyO-2 t 4-dichloroanilrne (0.075 g, 
25 0.145 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 

bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distHlation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.035 
30 g. 0.0735 mmol, 51%). 

Example 178 

N-(3-(5,6-Dimethoxy-3-methyl-1 t 4-benzoquinon-2-y1)methyl-2-acetoxybenzoyl-4-morpholf'noanitine 

35 

[0270] 4-Morphotinoanaine (0.214 g, 1.203 mmol), triethyiamine (0.122 g, 1.203 mmol) and 2-ch!oro-1.3-dimethyt- 
knidazoHnkjm chloride (0.203 g, 1 .203 mmol) were added to a methylene chloride solution (40 ml) of 3-(5,6-dimethoxy- 
3-methyl- 1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.150 g, 0.401 mmol) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
*0 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then recrystallized 
from ether to obtain the titled compound (0.109 g, 0.203 mmol, 51%). 

Example 179 
45 

N-f3-(5,6>Dimethoxy-3-fnethyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyl]-4-morpholinoaniline 

(0271] N-{3-{5.6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yi)methyt-2-acetoxybenzoyl]-4-morphofinoanirtne (0.075 
g, 0.145 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
so bonate solution (1.5 ml), the solution was stirred at room temperature for 1.5 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystallized from ether to obtain the titled compound (0.048 g. 0.0975 
mmol, 74%). 

55 
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Example 160 

N-(6-Methoxypyridin-3-y1)-5-(5,6-dimethoxy-3-methyM.4-berrecK3uinoo-2-yl)roethyP2-aceloxybenzarnide 

5 [0272] 5-Amino-2-methoxypyridine (0.199 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 

1,3-dimethylimidazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
6 -( 5 , 6 -dimethoxy- 3-methyl- 1.4-benzoquinoiv2-y1)methyl'2-acetoxybenzcMC add (0.200 g. 0.535 mmoO and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
io by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then 
recrystallized from ether to obtain the titled compound (0.109 g. 0.227 mmol. 42%). 

Example 181 

is N-(6-Methoxypyridin-3-yl)-5-(5.6^imethoxy-3-methyl-1,4-benzoquinon-2-y0methyl-2-hydroxyt>enzarnjde 

[0273] N-(6-Methoxypyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 
(0.065 g. 0.135 mmol) was dissolved in methanol (3 mi) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
20 the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystalfized from ether to obtain the titled compound (0.050 g. 0.114 
mmol. 84%). 



25 Example 182 

N-(2.6-Pimethoxypyridin-3-yl)-5-f5.6-dimethoxy-3-methyt-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 

[0274] 3-Ami no-2. 6-dimethoxypyridine hydrochloride (0.306 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) 
30 and 2-chloro-t ,3-dimethylimidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution 
(100 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyf-2-acetoxyt>enzoic add (0.200 g, 0.535 mmol) and 
the resulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
35 and = 10:1) and then recrystaltized from ether to obtain the titled compound (0.160 g, 0.313 mmol, 59%). 

Example 183 

NT2.6-Otmethoxypyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1 t 4-benzoquinon-2-yQmemyt-2-hydroxybenzamide 
40 

[0275] N-(2.6-Dimethoxypyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyt-2-acetoxybenza- 
mide (0.100 g. 0.196 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
45 with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 

thin-layer chromatography (chloroform : methanol = 10:1) and then recrystaltized from ether to obtain the tided com- 
pound (0.079 g. 0.169 mmol, 87%). 

Example 184 
50 



[0276] 5-Ammo-2-chloropyridine (0.206 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1 ,3-dimethyfimkJazotinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
55 5-(5,6-dTimethoxy-3-methyl-1 ,4-benzoquinon-2-yf)methyl-2-acetoxybenzoic acid (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature tor 10 hours. The reaction solution was poured Into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 



bK6-Cfrtoropyri<fin-3-yfV5-(5,6-dimethoxy-3-TOethyM ,4-benzoquinon-2-Yl)roethyl-2-acetoxybenzamide 
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10:1) and then recrystalfized from ether to obtain the titled compound (0.142 g. 0.293 mmol, 55%). 

Example 185 

s N~(6-Chloropyridin-3-yT)-5-(5.6-dimethoxy-3-methyM t 4-benzoquinon-2-Yl)methyl-2-hvdroxYbenzamide 

[0277] N-<6-CMoropyridirv3-yf)-5-(5,6-drmethoxy-3-methyM ,4-benzoquinon-2-yt)methyt-2-acetoxybenzamide 
(0.070 g, 0.144 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
10 the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol =10:1) and then recrystalfized from ether to obtain the titled compound 
(0.056 g. 0.126 mmol. 88%). 

15 Example 186 

N-(2-Chloropyridin-3-yl)-5-{5.6-dimethoxy-3-methyM,4-benzoquinon-2-yf)methyl-2-acetoxybenzamide . 

[0278] 3-Amino-2-chloropyridine (0.206 g. 1.604 mmol), triethytamine (0.162 g, 1.604 mmol) and 2-chloro- 
2© 1 ,3-dtmethytimidazofimurn chloride (0.271 g» 1.604 mmol) were added to a methylene chloride solution (100 ml) of 

5-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyf-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
25 i;i) to obtain the titled compound (0.140 g, 0.289 mmol, 54%). 

Example 187 

N-(2-Chloropyridin-3-yl)-S^5,6^imethoxy-3-methyM,4-benzoquinon-2-yf)methyf-2-hydroxybenzamide 

30 

[0279] N-(2-Chloropyridirv3-yl)-5-(5 t 6-dimethoxy-3-methyM f 4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 
(0.070 g, 0.144 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
25 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 1:1) and then recrystaUized from ether to obtain the titled compound 
(0.040 g, 0.0903 mmol, 63%). 

Example 188 
40 

tert-Butyl N-f5-(5,6-dimethoxy-3-methyi-1 T 4-benzoquinorv2-yl)methyl-2-acetoxybenzoyl)-4-aminobenzoate 

[0280] tert-Butyl 4-aminobenzoate (0.620 g, 6.209 mmol), triethytamine (0.325 g, 3.209 mmol) and 2-chJoro- 
1 ,3-dimethytimidazoliruum chloride (0.542 g, 3.209 mmol) were added to a methylene chloride solution (150 ml) of 
45 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.400 g, 1 .070 mmol) and the result- 

ing solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by dtstiflation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1 :2->1:0) to obtain the titled compound (0.302 g» 0.549 mmol, 57%). 

50 

Example 189 

N-[5-(5,6-Oimethoxy-3-methyl-1,4-benzoquinon-2-yl) methyl-2-acetoxybenzoyf|-4-aminobenzoic add 

55 [0281] tert-Butyl N-[5-(5,6-dimethoxy-3-methyl-1,4-benzoqitinon-2-yl)methyl-2-acetoxybenzoyl]-4-ammobenzoate 

(0.250 g, 0.455 mmol) was dissolved in formic add (3.0 ml) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was concentrated and the obtained residue was recrystalfized from methanol to 
obtain the titled compound (0.129 g, 0.261 mmol, 57%). 
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Example 1 90 

N-f5-(5,6-Dimethoxy-3^ethyM.4-benzoquinon-2-yl)methyf-2-hydroxybenzoytH-3rninobenzoic acid 

5 (0282] N-[5-(5,6-Dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yl)melhyl-2-acetoxyt)en2oylJ*4-aminobenzoic add (0.070 

g. 0. 1 42 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered acidic (pH = 1 
to 2) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was 
to removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 

anol = 10:1) and then recrystallized from methanol to obtain the titled compound (0.049 g. 0.109 mmol. 77%). 

Example 191 

15 N4M5,6-Dimethoxv-3-methyM,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyfH-nftroaniline 

[0283] 4-Nitroaniline (0.414 g. 3.000 mmol), triethylamine (0.304 g. 3.000 mmol) and 2-chloro-1 ,3-dimethyiirrudazo- 
linium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-{5. 6-dim ethoxy- 

3- methyi-1,4-benzoquinon-2-yl)methyt-2-acetoxybenzo<c add (0.374 g. 1.000 mmol) and the resulting solution was 
20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 

methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiBation. 
The obtained residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
25 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystalttzed from ether to obtain the titled compound 
(0.080 g. 0.177 mmol, 18%). 

Example 192 

30 

N-f5-(5,6-Pimethoxy-3-methYM , 4-benzoquinon-2-yl )methyt-24iydroxybenzoyfV2.6-<fichloro- 

4- trifluoromethoxyaniline 

[0284] 2,6-Oichloro-4-trifUK>romeft>oxyanifine (0.395 g, 1 .604 mmol), triethylamine (0.1 62 g, 1 .604 mmol) and 2-chlo- 
35 ro-1 .3-dimethyUmidazofireum chloride (0.271 g. 1-604 mmol) were added to a methylene chloride solution (100 ml) of 

5- (5,6-dimethoxy-3-methyf-1 ,4-benzoquinon-2-yl)fnethyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 

40 1:2) and then recrystalfized from ether to obtain the titled compound (0.099 g, 0.177 mmol, 33%). 

Example 193 

N^3-tert-ButoxYcart>onYlpyridir>-2-yl)-5-(5.6-dmnethoxy-3-methvl-1.4-benzoguinon-2-y1)methyt-2-acetoxybenzamide 

45 

[0285] tert-Butyl 2-ami nonicotinate (0.311 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1 ,3-dimethyfimidazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5^5.6-dhnethoxy-3-methyf-1 . 4-benzoquinon-2-yt)methyl-2-acetoxybenzoic acid (0.200 g. 0.535 mmol) and the re- 
sulting solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
so extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
15:1) to obtain the titled compound (0.157 g, 0.285 mmol, 53%). 

Example 194 

55 

N-(3-HydroxycarbonvtpvridirH2-N4V5-(5,6^methoxy-3-methvl-1,4-benzoqunon-2-yt)methyl-2-acetoxybenzamide 

[0286] N-{3-tert-Butoxycarbonylpyridin-2-yt)-5-(5,6-dimethoxy-3-methyM r 4-benzoquinon-2-yi)methyf2-acetoxy- 
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benzamide (0.140 g, 0.254 mmol) was dissolved in formic acid (2.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and (he obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1) and then reaystalGzed from ether to obtain the titled compound (0.110 
g. 0.222 mmol, 87%). 

5 

Example 195 

N-(3-Hydroxycarbonylpyridifv2-yl)~5-(5,6-dimethoxy-8-methyt-1,4-benzoquinon-2-y0methyi-2-hydroxybenzamide 

to [0287] N-<3-Hydroxycarbonylpyridin-2-yl)-5^5,6-dimethoxy-3-methyM.4-benzoquinor>-2-yl)methyl-2-acetoxyt>en- 
zanrdde (0.080 g. 0.1 62 mmol) was dissolved in methanol (6 ml) and alter adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
is solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.051 g, 0.113 mmol, 70%). 

Example 196 

20 N-(5-tert-Butoxycarbonylpyridin-2-yl)-5-(5,6-dimethoxy-3-methyf-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 

[0288] tert-Butyt 6-aminonicotinate (0.467 g, 2.406 mmol), triethylamine (0.244 g, 2.406 mmol) and 2-chloro- 
1,3-dimethyfimidazolintum chloride (0.407 g, 2.406 mmol) were added to a methylene chloride solution (100 ml) of 
5-{5.6-drmethoxy- 3-methyl- 1,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic add (0.300 g. 0.802 mmol) and the result- 
25 ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.240 g. 0.436 mmol, 54%). 

30 Example 197 

N-(5-Hydroxycarbonytpyricfin-2-yQ-5-(5.6-dimethoxY-3-inethyM,4-benzoqdnon-2-yl)methyl-2-acetoxybenzarntde 

[0289] N-(5-tert-Butoxycarbonytpyridin-2-yl)-5-(5.6-dimethoxy-3-methyf-1,4-benzoquinoT>-2-yl)methyl-2-acetoxy- 
35 benzamide (0.170 g, 0.309 mmol) was dissolved in formic acid (3.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1 ) and then recrystallized from ether to obtain the titled compound (0.1 09 
g. 0.220 mmol. 71%). 

40 Example 198 

N-(5-Hydroxycart)onylpyridin-2-yl)-5-(5,6-dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

[0290] N-(5-Hydroxycarbonylpyridin-2-yl>-5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxyben- 
45 zamide (0.085 g, 0.172 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 

hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by (fistiflation. The obtained residue was reaystaDized from ether to obtain the titled compound 
50 (0.062 g. 0.137 mmol. 79%). 

Example 199 

N-[5-(5,6-Pimetttoxy-3-rnethvh1.4-benzoquinon-2-y0methyh2-acetoxybenzouyQ^tert-butoxycarbonyl)aminoanifine 

55 

[0291] N-(tert-Butoxycarbonyl)-p-phenylenediamine (0.209 g, 1 .002 mmol), triethylamine (0.101 g, 1 .002 mmol) and 
2-chloro-1 ,3-dimethylimidazotihium chloride (0.279 g. 1.002 mmol) were added to a methylene chloride solution (100 
rrri) of 5-(5.6-dimethoxy-3-methyM,4-benzoquinon-2-y!)methy!-2-acetoxyt>enzoic add (0.250 g, 0.668 mrool) and the 
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resulting solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and 
then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ethanol to obtain the titled compound (0.180 g, 0.319 mmol. 48%). 

5 

Example 200 

N-f5-(5,6-Dtmethoxy-3^ethyl-1.4-benzoquinorv2-yi)methyt-24wdroxybenzoylMTtert-butoxycarbonyl)arrunoanitme 

io J0292] N-(5^5.6-Dimethoxy-3-methyf- 1 ,4-benzoquinon-2-yl)methyl*2-acetoxybenzoylH-(lert-butoxycarbonyf)ami- 
noanHine (0.140 g, 0.248 mmol) was dissolved In methanol (6 ml) and after adding thereto an aqueous saturated 
sodium hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the comple- 
tion of reaction, the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
15 thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized from a mixed solvent of ether and 
hexane (3:1) to obtain the titled compound (0.095 g, 0.182 mmol, 73%). 

Example 201 

20 N-(Pyridin-3-y1)-5-(5, 6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yt)methyt-2-acetoxybenzamide 

[0293] 3-Aminopytidine (0.424 g, 4.492 mmol), triethylamine (0.440 g, 4.342 mmol) and 2-chloro-1,3-dimethytirnida- 
zolinium chloride (0.735 g, 4.342 mmol) were added to a methylene chloride solution (200 ml) of 5-(5,6-dimethoxy- 
3-methyi-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzcHC add (1.120 g, 2.995 mmol) and the resulting solution was 
25 stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with meth- 

ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain the 
titled compound (0.710 g, 1.576 mmol, 53%). 

30 Example 202 

N-fPyridin-3-vlV5-(5,6-dimethoxy-3-methyM ,4-benzoquinon-2-y1)methyl-2-hydroxybenzamide (methanesulfonate) 

[0294] Methanesulfonic add (0.00732 g, 0.0762 mmol) was added to a methanol solution (2 ml) of N-(pyridin-3-yi)- 
35 5-(5 ,6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyt-2-acetoxyt>enzamide (0.0327 g, 0.0726 mmol), and the sol- 

vent was removed by dtstiBation. The obtained residue was recrystalUzed from a mixed solvent of methanol, hexane 
and toluene (1:2:0.2) to obtain the titled compound (0.030 g, 0.0595 mmol, 82%). 

Example 203 

40 

N-(Pyridin-4-yt)-5-(5,6-dimethoxy-3-methyt-1 .4-benzoquinon-2-yl)methyt-2-hydroxybenzamide (methanesulfonate) 

[0295] Methanesulfonic add <0.00914 g. 0.0951 mmol) was added to a methanol : dichloromethane mixed solution 
(1:1,2 ml) of N-<pyridin-4-yl)-5-(5,6-dimethoxy- 3-methyl- 1 ,4-benzoquinon-2-yl)fnethyl-2-hydroxybenzamide (0.0370 g, 
45 0.0906 mmol), and the solvent was removed by distillation. The obtained residue was recrystalUzed from a mixed 

solvent of methanol, ether and ethyl acetate (2:1:0.5) to obtain Ihe titled compound (0.019 g, 0.0377 mmol, 42%). 

Example 204 

so N-{5-(5.6-Pimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methy1-2-hydroxybenzoyl1-p-phenvlenediarnine 

[0296] Trffluoroacetic add (0.5 ml) was added to a methylene chloride solution (10 ml) of N-[5-(5,6-dsnettK>xy-3-me- 
thyt-1 ,4-benzoquinon-2-yi)methy»-2-hydrc>xybenzoyf]-4-tert-butoxycarbonytaminoaniline (0.205 g. 0.309 mmol) and the 
resulting solution was stirred at room temperature for 1 0 hours. The reaction solution was concentrated and the obtained 
55 residue was purified by silica gel column chromatography (chloroform : methanol = 95:5) to obtain the titled compound 
(0.150 g, 0.355 mmol, 91%). 
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Example 205 

N-|5-(5.6-D?methoxy-3>methyt-1.4-benzoquinon-2-yl)methyl-2-hydroxybenzoyl}-p-pheny1enediamine (hydrochloride) 

5 [0297] A 4N hydrochloric acid-dioxane solution (0.045 g, 0.180 mmol) was added to a methylene chloride solution 

(3 ml) of N-[5-(5.6-dtmethoxy-3-methyM,4-benzoquinon-2-yf)methyt-2-hydroxybenzoyf}-p-phenyfenediamine (0.0724 
g, 0.171 mmol) and the solvent was removed by distillation. The obtained residue was recrystallized from a methanol: 
ether mixed solvent (1:10) to obtain the titled compound (0.070 g, 0.153 mmol. 89%). 

Example 206 

N-(Pyridin-3-yl)-3-(5,6-dirnethoxy-3-rnethyl-1,4-benzoquinon-2-yl)methyt-2-acetoxybenzamide 

[0298] 3-Aminopyridine (0.076 g. 0.802 mmol), triethyiamine (0.081 g, 0.802 mmol) and 2-chloro- 1 ,3-dimethytimida- 
15 zolinium chloride (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 ml) of 3-(5,6-dimethoxy- 
3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then .extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
20 the titled compound (0.100 g, 0.222 mmol, 41%). 

Example 207 

N-(Pyridin-3-yl)-3-(5.6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 
25 ^ 

[0299] N-(Pyridin-3-yf)-3-(5,6-dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.060 g. 
0.133 mmol) was dissolved in methanol (2 ml) and after adcfing thereto an aqueous saturated socfium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
30 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (ethyl acetate : hexane = 4:1) and then recrystalfized from methanol to obtain the titled compound 
(0.035 g, 0.0857 mmol. 64%). 

Example 208 

35 

N-{5-{5,6-Dimethoxy- 3-methyl- 1 ,4-benzoquinon-2-yl)methyl-2-acetoxyt>enzoylH-0midazol-1 -yQanfline 

[0300] 4-{1H-lmidazol-1-yf)anilme (0.159 g, 1.003 mmol), triethyiamine (0.101 g. 1.003 mmol) and 2-chloro- 
1 ,3-dimethyTimidazolinium chloride (0.170 g, 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
40 5-{5,6-dimethoxy-3-methyt-1 ,4*benzoquinon-2-yf)methyi-2-acetoxybenzoic add (0.250 g, 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystalfized from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound 
45 (0.140 g, 0.272 mmol, 41%). 

Example 209 

N-[5-(5.6-Dimethoxy-3-methyt-1 ,4-benzoquinon-2-yl)methyt-2-hydroxybenzoyl}-4’<gnidazoM-yf) aniline 

50 

[0301] N-{5-(5,6-Dimethoxy-3-methyl- 1 ,4-benzoquinon-2-yf)methyl-2-acetoxyt>enzoy1}-4-(imk1azol-1 -yl)aroline 
(0.070 g, 0.136 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with water and 
55 then dried, and the solvent was removed by distillation. The obtained residue was recrystalfized from ether to obtain 
the titled compound (0.063 g, 0.133 mmol, 98%). 
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Example 210 

N-f5-{5,6-Dimethoxy-3-methyM ,4-benzoquinon-2-yl) methyl-2-acetoxybenzoyI}-4-(1 H-pyrazo l-3-yl)aniline 

5 [0302] 4-(1H -Pyrazol-3-yl)anifine (0.159 g, 1.003 mmol), triethylamine (0.101 g, 1.003 mmol) and 2-cWoro- 

1 .3- dimethyfirnidazoiinium chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
5-{5,6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyt-2-acetoxyben2oic acid (0.250 g. 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

io by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.180 g, 0.350 mmol, 52%). 

Example 211 

is N-f5-(5,6-Oimethoxy-3-methy1-1,4-benzoquinon-2-Yl)methyl-2-hydroxybenzoy l>4-(lH-pyrazol-3-yl)aniline 

[0303] N-(5-(5,6-Oimethoxy-3-methyl- 1 .4-benzoquinon-2-yi)methyl-2-acetoxybenzoyl}-4-( 1 H-pyrazol-3-yl)aniiine 
(0.090 g, 0.175 mmol) was dissolved in a mixed solvent of methanol (2 ml) and dichtoromethane (1 ml), and after 
adding thereto an aqueous saturated sodium hydrogencarbonate solution (2 ml), the solution was stirred at room 
20 temperature for 3 hours. After the completion of reaction, the reaction solution was diluted with water and then extracted 

with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then re- 
crystallized from a mixed solvent of ethyl acetate and hexane (1 :1) to obtain the titled compound (0.049 g. 0.1 04 .mmol, 

59%). 

25 

Example 212 

N-Methyl-N-{5-(5 ,6-dimethoxv-3-methyt-1 ,4-benzoquinon-2-yl)methYt-2-ac^oxybenzo yn-4-trifluoromethylanaine 

30 [0304] N-MethyM-trifluoromethylanifine (0.200 g, 1.143 mmol), triethylamine (0.116 g, 1.143 mmol) and 2-chloro- 

1 .3- dimethyfimidazolinium chloride (0.193 g, 1.143 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5 # 6-dimethoxy-3-methyM,4-benzoqwnon-2-yl)nnethyE2-acetoxybenzoic add (0.285 g, 0.762 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

35 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol - 
10:1) to obtain the titled compound (0.140 g, 0.263 mmol, 35%). 

Example 213 

40 N>Methyf-N-f5-(5,6-dimethoxy-3-metvt-1 .4-benzocwiim>fv2-yt)methyt-2-bydroxybenzoyf]-4-trifluorometh ylanifine 

[0305] N-Methyl-N-(5-(5,6-dimethoxy-3-methyt-1 ,4-benzoquinon-2-yf)methyt-2-acetoxybenzoyfH^^oromethyl- 

anifine (0.138 g. 0.260 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
45 reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 1:2) to obtain the titled compound (0.075 g, 0.153 mmol. 59%). 

Example 214 
50 

tert-Butyl N-f5-(5,6-<fiTnethoxy-3-meth^ methyl-2-hydroxyb e^ 

[0306] tert-Butyt N-(5-(5,6-dimethoxy-3-methyl-1.4-benzoqUnon-2-yl) methyb 2 -acetoxybenzoylH^minobenzoate 
(0.240 g. 0.437 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
55 gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 

the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 95:5) and then recrystalfized from ether to obtain the titled compound 
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(0.115 g, 0.227 mmol, 52%). 

Example 215 

^ N-(2-Methoxypyrfoin-3-yl)-5-(5.6-dimethoxy-3-methyl-1,4-benzoqLnnon-2-yl)methyl-2-acetoxybenzamide 

[0307] 3-Amino-2-methoxypyridine (0.149 g, 1.203 mmol), triethylamine (0.122 g, 1.203 mmol) and 2-chtoro- 

1 .3- dimethylimidazolinium chloride (0.203 g, 1.203 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5,6-dimethoxy-3-methy1-1 ,4-benzoquinon-2-y1)methyt-2-acetoxybenzoic add (0.300 g, 0.802 mmol) and the result- 

10 » n 9 solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and flien 

extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
50:1) to obtain the titled compound (0.250 g. 0.520 mmol. 65%). 

75 Example 216 

N-(2-Methoxypyridtn-3-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 
[0308] N-(2-Metooxypyrkfin-3-yl)-5^5,6-dimethoxy-3-mefoyl-1 t 4-benzoquinon-2-yl)rnethyl-2-acetoxybenzamide 

20 (0. 1 50 g, 0.31 2 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 

gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate ; hexane = 3:1) to obtain the titled compound (0.112 g, 0 255 mmol 82%) 

25 

Example 217 

N-(2-Pimethylaminopyridin-3-yt)-5-{5.6-diniethoxy-3-methyl-1,4-benzoquinon-2-yt)methy1-2-acetoxybenzamide 

30 [0309] 3-Armno-2-dirnethylaminopyridine (0.154 g, 1.125 mmol), triethylamine (0.114 g, 1.125 mmol) and 2-chtoro- 

1 .3- dimethyf imidazotimum chloride (0.190 g, 1.125 mmol) were added to a methylene chloride solution (100 ml) of 
5-<5.6-dimethoxy-3-methy1-1 ,4-benzoquinon-2-yI)methyl-2-acetoxybenzoic acid (0.281 g, 0.750 mmol) and the result- 
ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

35 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
95:5) to obtain the titled compound <0.139 g, 0.282 mmol, 38%). 

Example 218 

40 N-(2-Dimethylaminopyridir>-3-yf)-5-(5 t 6-dimethoxy-3-methv1-1 t 4-benzoqLnnorv2-Yl)fnethy{-2-hydroxYbenzamide 
[0310] N-(2-Dimethy!aminopyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yt)methyl-2-acetoxyt>enza- 

mide (0.074 g, 0.0933 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
45 reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 1:1) to obtain the titled compound (0.042 g, 0.0930 mmol, 99%). 

Example 219 

50 

N-[5-(5,6-Pimethoxy-3-methy1-1 ,4-benzoquinon-2-v1)methyl-2-acetoxvbenzoyfl-2 < 5-dimethoxyaniGne 

[0311] 2.5-Oimethoxyanfline (0.172 g, 1.125 mmol), triethylamine (0.114 g, 1.125 mmol) and 2-chkxo-l ,3-dimethyt- 
tmidazoiinium chloride (0.190 g, 1 .125 mmol) were added to a methylene chloride solution (1 00 ml) of 5-(5,6-dimethoxy- 
55 3-methyt-1,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic acid (0.281 g. 0.750 mmol) and the resulting solution was 
stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distfflation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 95:5) to obtain the 
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titled compound (0.149 g, 0.292 mmol, 39%). 

Example 220 

5 N-f5-(5 t 6-DcTnethoxY-3-fnethyM,4-benzoquinon-2-yl)methyl-2-hydroxyben2oyll-2.5-dimethoxyaniPne 

(0312] N-{5-(5,6-Oimethoxy-3-mefoyM , 4 -benzoquinon-2-y1)methyT2-acetoxybenzoyl]-2,5-dimethoxy aniline (0.075 
g, 0.147 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
*0 reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ether and hexane (1:1) to obtain the titled compound (0.048 g, 0.103 mmol, 70%). 

Example 221 
is 

N- (2-Chloropyridin-3-yl)-5-(5,6-dimethoxy-3-rnethyM ,4-benzoquinon-2-y1)methyt-2-methoxybenzamide 

[031 3] N-(2-Chloropyridin-3-yl)-5-(5 f 6-dimetboxy-3-methyl- 1 .4-benzoquinon-2-yt)methyl-2-hydroxybenzamide 
(0.050 g, 0.113 mmol) was dissolved in methanol (5 ml) and after adding thereto 10% trimethyfsRytdiazomethane (hex- 
20 ane solution) (3.5 ml), the solution was stirred at room temperature for 2 hours. The reaction solution was concentrated 
and the obtained residue was recrystaUized from a mixed solvent of ether and hexane (1:1) fo obtain the titled compound 
(0.051 g, 0.112 mmol, 99%). 

Example 222 
25 

N-(2-Morphofinopyridin-3-yf)-5-(5,6-diroethoxy-3-methyM.4-benzoquinon-2-yl)methyl-2-acetoxvbenzamide 

[0314] 3-Amino-2-moipholmopyiidine (0.269 g, 1.500 mmol), triethytamine (0.197 g, 1.950 mmol) and 2-chloro- 

1 .3- dimefoytimidazofinium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 

30 5-(5 ,6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.281 g. 0.750 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then 
extracted with mefoytene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
2:1) to obtain the titled compound (0.249 g, 0.465 mmol, 62%). 

35 

Example 223 

N-<2-MorphoBnopyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-y0methyt-2-hydroxybenzamide 

40 [0315] N-(2-Morphonnopyricfir>-3-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 

(0.110 g, 0.205 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), foe solution was stirred at room temperature for 3 hours. After the completion of reaction, 
foe reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystaUized from ether to 
45 obtain foe tided compound (0.100 g. 0.203 mmol, 99%). 

Example 224 

hH6-Morphotinopyridin-3-yl>-5-(5.6-<fimethoxy-3-methyl-1 t 4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 
so 

[0316] 3-Amino-6-morphoGnopyridine (0.269 g, 1.500 mmol), triethytamine (0.197 g, 1.950 mmol) and 2-chloro- 

1 .3- dimefoytimidazonnium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.281 g. 0.750 mmol) and foe result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 

ss extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the fitted compound (0.239 g ; 0.446 mmol. 59%). 
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Example 225 



N-(6-Morpholinopyridin~3-yl)-5-(5,6-dimethoxy-3-methYl-1,4-ben2oquinon-2-yOfnethyl-2-hvdroxyben2aniide 
5 (03171 N>{6-Morpholinopyrklin-3-yl)-5-{5.6-djmethoxy-3-fnethyl-l > 4-bea2oqiiinon-2-yl)methyl-2-acetoxybenzam»de 

(0.100 g. 0.1 87 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was reaystallized from ether to 
10 obtain the titled compound (0.089 g, 0.180 mmol, 96%). 

Example 226 

N-(2-Chloropyridin-4-y0-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methvl-2-acetoxybenzamide 

[0318] 4-Amino-2-chloropyridine (0.103 g, 1.802 mmol), triethylamine (0.0812 g, 0.802 mmol) and 2-chlofO- 
1 ,3-dimethyUmidazolinium chloride (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred in an oil bath at 50°C for 8 hours. The reaction solution was poured into ice water and then 
20 extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.078 g. 0.161 mmol, 30%). 

Example 227 

25 

N-(2-Chk>ropyridin-4-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

[031 9] N-(2-Chk>ropyridin-4-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 
(0.079 g, 0.163 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
30 gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours . After the completion of reaction, 

the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystaltized from ether to 
obtain the titled compound (0.057 g, 0.129 mmol, 79%). 

35 Example 228 

N-{6-Methoxypyrimidin-4-yl)-5-{5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-v0methyl-2-acetoxybenzamide 

[0320] 4-Amino-6-methoxypyrimidine (0.134 g, 1.070 mmol), triethylamine (0.141 g. 1.390 mmol) and 2-chIoro- 
40 1 ,3-dimethylimidazoliniura chloride (0.118 g, 0.695 mmol) were added to a methylene chloride solution (100 ml) of 

5-(5,6-dimethoxy-3-methyt-1 ,4-benzoqiHnon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
45 10:1) to obtain the titled compound (0.120 g. 0.249 mmol, 47%). 

Example 229 

f^6-Methoxypyrimidin-4-yl)-5-(5.6-dimethoxy-3-methyf-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

50 

[0321] N-(6-Methoxypyrimidin-4-yf)-5-(5,6-<fimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide 
(0.060 g, 0.125 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
55 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaltized from ether to obtain the titled compound 
(0.040 g. 0.0910 mmol, 73%). 
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Example 230 

N-(2-Methoxypyridin-4-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl) methyl-2-acetoxybenzamtde 

5 [0322] 4-Amtno-2-methoxypyridine (0.167 g. 1.340 mmol), tnethyta mine (0.176 g. 1.740 mmcrf) and 2-chloro- 

1 ,3-dimethyfimkfazolinium chloride (0.147 g, 0.869 mmol) were added to a methylene chloride solution (100 ml) of 
5-{5,6-dimethoxy-3-rn ethyl- 1 ,4-benzoquinon-2*yl)methyl-2-acetoxyt>enzoic add (0.250 g, 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
70 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.200 g, 0.416 mmol, 62%). 

Example 231 

75 N-(2-Methoxypyridin-4-yl)-5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 

[0323] N-<2-Methoxypyridirv4-yl)-5-<5 f 6-dimethoxy-3-methy1- 1 f 4-benzoquinon-2-yl)methyt-2-acetoxybenzamide 
(0.100 g, 0.208 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
20 the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.114 mmol. 55%). 

25 Example 232 

5-{2.5-Dimethoxy-3,4 ,6-trimethylbenzyl)-2-acetoxybenzoic add 

[0324] 5-(2,5-Dimethoxy-3.4 ,6-trimethylbenzyt)-2-hydroxybenzoic acid (0.150g, 0.455 mmol) was dissolved in acetic 
30 anhydride (3 ml) and the resulting solution was stirred at 80°C for 1 hour. The reaction solution was diluted with water 
and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) 
to obtain the filled compound (0.170 g, 0.454 mmol. 99%). 

35 Example 233 

5-(3,5,6-TrimethyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzok: add 

[0325] 5-(2,5-Ojmethoxy“3.4 t 6-tiimethylbenzyf)-2-etoxybenzoic acid (1.25 g, 2.56 mmol) was dissolved in a mixed 
40 solution of acetonitrile (30 ml) and water (10 ml) and after adding thereto CAN (3.50 g, 6.39 mmol), the solution was 
stirred at room temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) and then recrystallized from ether to obtain 
the titled compound (0.800 g, 1.74 mmol, 68%). 

45 

Example 234 

N45-(3.5,6-Trimethvt-1 t 4-benzoquinon-2-yl)m^hyl-2-acetoxyberizoyn-4-triftuoromethYlannine 

50 [0326] 4-Trifluoromethylanifine (0.176 g. 1.096 mmol), triethyt amine (0.111 g, 1.096 mmol) and 2-chkxo-l ,3-dimetb- 

ytimidazofinium chloride (0.185 g, 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3,5,6-trime- 
thyt-1 ,4-benzoquinon-2-yt)methyt-2-acetoxybenzoic add (0.250 g, 0.730 mmol) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and toen dried, and the solvent was removed by distillation. The obtained 
55 residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized 
from a mixed solvent of ethyl acetate and hexane (1:2) to obtain the titled compound (0.220 g, 0.453 mmol, 62%). 
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Example 235 

N-(5-(3,5.6-TrimethyM,4-benzoquirK)n-2-yt)methyl-2-hydroxybenzoyl]-4-trifluoromethylaniline 

5 [0327] N-{5-(3,5, 6-Trimethyl- 1 .4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-4-trifluoromethy!aniline (0.070 g t 

0.144 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogen car- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
10 of ethyl acetate and hexane (1:1) to obtain the titled compound (0.060 g. 0.1 35 mmol, 94%). 

Example 236 

N-(2-Chloropyridin-3-yf)-5-(3,5.6-trimethyl-1.4-benzoquinon-2‘yl)methyl-2-acetoxybenzamide 

15 " ' ' 

[0328] 3- Ami no-2-chloropyridine (0.141 g, 1 .096 mmol), triethytamine (0.111 g, 1.096 mmol) and 2-chloro-1 ,3-dimeth- 
ytimidazolinium chloride (0.185 g, 1.096 mmol) were added to a methylene chloride solution (100 ml) of5-(3,5 t 6-trime- 
thyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.250 g. 0.730 mmol) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
20 chloride. The extract was washed with water and then dried , and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystalfized 
from a mixed solvent of ethyl acetate and hexane (2:1 ) to obtain the titled compound (0.149 g. 0.329 mmol. 45%). 

Example 237 

25 

N-(2-Chk>ropyridin-3-yl)-5-(3 t 5.6-trimethyl-1 ,4-benzoquinon-2-yl) methyl-2-hydroxybenzamide 

[0329] N-(2-Chloropyridin-3-yl)-5-(3,5 f 6-trimethy!-1 t 4-benzoquinon-2-yl)methyT2-acetoxyberkzamide (0.055 g, 
0.121 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
30 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion erf reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystaHized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.035 g, 0.0852 mmol, 70%). 

35 Example 238 

N-(Pyndin-4-yl)-5-(3,5,6-trimethyl-1,4-benzoquinon-2-yf)methyl-2-hvdroxybenzamide 

[0330] 4-Aminopyrtdme (0.103 g, 1.096 mmol), triethylamine (0.111 g. 1.096 mmol) and 2-chloro-1 .3-dimethyfimida- 
40 zol'mium chloride (0.185 g, 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5,6-trimethyl- 
1 ,4-benzoquinon-2-yl)methyt-2-acetoxybenzoic add (0.250 g, 0.730 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
45 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 95:5) to obtain the titled compound (0.020 g, 0.049 mmol. 7%). 

50 



55 



71 




Table 



EP1 314 712A1 




'2 






























Table 



EP 1 314 712 A1 




3 





























Table 



EP 1 314 712 A1 
















Table 



EP 1314 712 A1 































EP1 314 712A1 






















Table 



EP 1 314 712 A1 

































Table 



EP 1 314 712 A1 


























Table 



EP 1 314 712 A1 































Table 



EP 1 314 712 A1 































Structure 






















Table 11 



EP 1314 712 A1 




OM« 

























Table 12 



EP 1314 712 A1 





















Table 13 



EP1 314 712A1 



























Table 14 



EP1 314 712A1 



5 



10 



15 



20 



25 



30 



35 



40 



45 



55 




85 






Table 15 



EP1 314 712A1 



5 



10 



15 



20 



25 



30 



35 



40 



45 



55 




86 





Table 16 



EP 1 314 712 A1 




























Table 17 



EP 1314 712 A1 





















Table 18 



EP1 314 712A1 






























Table 19 



EP 1314 712 A1 





















Table 20 



EP 1 314 712 A1 

























Table 2 2 



EP1 314 712A1 




93 





Table 23 



EP 1314 712 A1 



















Table 24 



EP 1314 712 A1 


























Table 26 



EP 1 314 712 A1 

























EP1 314 712A1 












Table 28 



EP 1 314 712 A1 





























Table 29 



EP1 314 712A1 




100 



Table 30 



EP 1 314 712 A1 




101 





EP 1 314 712 A1 




102 




Table 32 



EP 1314 712 A1 




103 




Table 33 



EP1 314 712A1 




04 














Table 34 



EP 1 314 712 A1 



























Table 35 



EP 1 314 712 A1 




jT? 






















Table 36 



EP1 314 712 A1 

































Table 37 



EP 1314 712 A1 



5 



10 



15 



20 



25 



30 



35 



45 



55 





>c 

CM 


to 

tf> 

CM 


tft 

CO 

CM 


. 1508 


T C 

o 

C 


tr> 

oc _ 
v - 
- O 

2 5 

«c w 

o 

«n 

tc 


N • 
09 _ 

V — 

- o 
5 2 

tc 

CO 

V 

to 


« _ 
M O 

- o 

2 5 

CD ^ 

O 

»o 

CD 


CO 

O 

CD C 

- o 
V 2 

tn 6 
40 

to* 

to 

n 

n 




Cl V 

— - o 


x^-iSS'I? 


a: 

- ct» cm f r 

x i 


x r- 5 ^ 




7 E? e 
£ * £ * 


® s g „ ® 5 « 


SJ « 5: ~ ~ 
^ - P *-* o» 

N .?• E V 


^ K i -o X 

CO CO 

• ~ n r • 

o ■ r- - _ 


«o 

o 

o 

o 

2 

z 


£ o» £ tsj 

i;'i; 

cn r» a) < s - 

O ® ~ 

? £ 7 E 
Sx5x 

So vs 

*£ £ § 7 

.« . 


x -tf C x 

. 3 

t ® i 1 " J © 
oi^Sw . w »n 
^ o w b in « 

N . N . . - N • 

P “w P V ^ n.‘ t- 

m J3 tr i) ” l -D 

- . 1 - o - 

*° 3 C ^ w 


« £ fc . i g 
. aa w 

-So-Q £ 

t^f- 

I o y 1 X 
n *■*. * x: - 
^ n S °- w 

r- ®. f' o 

C /-*' v . n - — 

~ e .-=‘'e V E . 
IHi-iSS 

• ^ O C f" '■' 


v> cm r “ "D ». 
fc C JD 

2 «. 5 ^ i 

to S w ® C 
* ^ ^ ° 

-;^v’g"s 

-s«> « 3-* 

n « .tJ i N 

^ ^ 

Z x X ^ ® »» 

^ x r. ® m 




X • X » X 
SoS© 2 


X <o — . — : oo 

^ 10 X 1/1 T ^ 


X « . V 

“ V O 2 o <D 


n - ^ «3 V “3 

-stf 2'='°' 




« r> o ® O 
i — * o - n 


CD | . t .« 1 

ocoXnXqO 


® <5> 7 X 1 ® 


X O ^ X X 




f Ef E7 

o X S I n 


_ o n n n ■ n 
— J3 m- .o r- t> J> 


cm ” - w r- • 

dEG'5’13 E 


S J.Ti r £0 C 
*« ff «2 

stilus 


> 


? S 




♦| 




</> 

2 

5 

u> 


so 

o in 
m — 


2C 

A N 
rt «* 
tft 


2 3 

s ~ 


2 C 

W V 

oi m 
CO — 
tn 


s 

3 

ft* 

• 

• . 

O. 

S* 


> 

O 

H rf 
• -H 
>tO 


% 

H 

rtH 

• M 

>»o 


5 

W 

HH 
• -H 
>tO 


5-° 
S3 S 

IU 


2 

2 

n 


j 

CK>b 


%3 


< ^K> - 


u, 

q . £H 
V \>! 


V 

s 

41 


f v3 




o 




(0 


o= Q=° 

o o 

5 f 


o=/^\=o 

n 


o=Q- 
1 1 


4 > 

II 


5 

2 


o 

CM 


40 

*M 


rs. 

CM 


a> 

CM 



108 




EP 1 314 712 A1 




109 




Table 40 



EP1 314 712A1 




111 




Table 41 



EP1 314 712A1 




55 



112 




Table 42 



EP 1314 712 A1 






























Table 43 



EP1314 712A1 

































Table 44 



EP1 314 712A1 


































Table 45 



EP 1314 712 A1 




























Table 46 



EP 1 314 712 A1 































Table 47 



EP1 314 712A1 





























Table 48 



EP 1 314 712 At 




119 





Table 4 9 



EP 1 314 712 A1 


























Table 50 



EP 1 314 712 A1 


























Table 51 



EP 1314 712 A1 




























123 





Table 53 



EP1 314 712A1 



































Table 54 



EP1 314 712 A1 






























Table 55 



EP 1 314 712 A1 






























Table 56 



EP 1 314 712 A1 



























Table 57 



EP 1 314712 A1 




















Table 58 



EP1 314 712A1 



5 



10 



15 



20 



25 



30 



40 



45 




55 



129 





Table 59 



EP1 314 712 A1 




{* W ’Hi) 























Table 60 



EP1 314 712 A1 




































Table 61 



EP 1314 712 A1 




















Table 62 



EP1 314 712 A1 

































Table 64 



EP 1 314 712 A1 

































Table 65 



EP 1314 712 A1 























EP1 314 712 A1 



Experiment 1 

Effect on Homan Lung Cancer-Derived CeU A549 (A549 /NF-kBIuc) Containing Stably Introduced Ludferase Plasmid 
(pNFteB-Luc. Strataqene. U.S.A.) Regulated by NF-kB Binding Sequence 
5 

(0331) Using Upofectamine (Lifetech Oriental, Tokyo), pNFjcB-Luc and pSV2neo (Clontech, U.SA.) were co-trans- 
fected into the A549 cell (ATCC CCL185) and G418 sulfate (1 mg/mt. Lifetech Oriental) was added to the culture 
medium to select cells containing stably introduced pNFicB-Luc A549 /NF-kBLuc. 

[0332] The compound obtained in Examples each was added to A549 /NF-kBLuc and one hour after that, IL-10 
io capable of activating NF-kB was added. The incubation was further continued for 3 hours. As indexed by the ludferase 
activity, the compounds obtained in Examples were revealed to suppress the activation of NF-kB stimulated with of IL- 
1p. The ICgQ values thereof are shown in Table below. 
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NF-kB Inhibitory Activity (IC^) of Substituted Benzoic Add Derivatives: 


Example 57 




29 pM 


Example 60 




19 pM 


Example 61 




31 pM 


Example 64 




33 pM 


Example 65 




37 pM 


Example 70 




15 pM 


Example 7 1 




36 pM 


Example 72 




43 pM 


Example 73 




31 pM 


Example 76 




7 pM 


Example 77 




35 pM 


Example 78 




57 pM 


Example 79 




27 pM 


Example 80 




82 pM 


Example 82 




84 pM 


Example 84 




63 pM 


Example 85 




65 pM 


Example 86 




27 pM 


Example 87 




19 pM 


Example 89 




45 pM 


Example 92 




49 pM 




(HQ) 


46 pM 


Example 94 




45 pM 


Example 95 




35 pM 




(pTsOH) 


51 pM 


Example 104 




29 pM 


Example 106 




70 pM 


Example 107 




84 pM 


Example 108 




67 pM 


Example 109 




46 pM 
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NF-kB Inhibitory Activity {IC^) of Substituted Benzoic Add Derivatives: 


Example 110 




34 pM 


Example 111 




25 pM 


Example 112 




14 pM 


Example 114 




48 pM 


Example 115 




36 pM 


Example 116 




17 pM 


Example 117 




20 pM 


Example 118 




8.3 pM 


Example 119 




13 pM 


Example 120 




1.7 pM 


Example 121 




64 pM 


Example 124 




46 pM 


Example 125 




19 pM 


Example 126 




24 pM 


Example 127 




24 pM 


Example 128 




19 pM 


Example 130 




59 pM 


Example 142 




9pg/ml 


Example 146 




11 pg/mf 


Example 147 




19pg/ml 


Example 148 




3pg/ml 


Example 149 




25 pg/ml 


Example 150 




4pg/m! 


Example 157 




7 pg/ml 


Example 158 




7 pg/ml 


Example 163 




30 pg/ml 


Example 164 




20 pg/ml 


Example 171 




26 pg/ml 


Example 173 




9 pg/ml 


Example 174 




6 pg/ml 


Example 180 




23 pg/ml 


Example 181 




11 pg/ml 


Example 184 




56 pg/ml 


Example 185 




11 pg/ml 


Example 186 




2 pg/ml 


Example 187 




2 pg/ml 


Example 188 




9 pg/ml 


Example 191 




4 pg/ml 
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NF-kB Inhibitory Activity of Substituted Benzoic Acid Derivatives: 


Example 199 




16 pg/ml 

. 


Example 200 




17 pg/ml 


Example 201 




16 pg/ml 


Example 202 




20 pg/ml 


Example 203 




30 pg/ml 


Example 204 




47 pg/ml 


Example 205 




50 pg/ml 


Example 206 




87 pg/ml 


Example 207 




98 pg/ml 


Example 208 


1 


19 pg/ml 


Example 214 




10 pg/ml 


Example 216 




10 pg/ml 


Example 220 




66 pg/ml 


Example 221 




46 pg/ml 


Example 222 




77 pg/ml 


Example 223 




81 pg/ml 


Example 224 




24 pg/ml 


Example 225 




24 pg/ml 


Example 226 




19 pg/ml 


Example 227 




20 pg/ml 


Example 228 




64 pg/ml 


Example 229 




59 pg/ml 


Example 235 




5 pg/ml 


Example 237 




5 pg/ml 



40 Experiment 2 

Effect on in vivo Sepsis Model 



[0333J A mixed solution of N-acetyf galactosamine (GalN. 20 mg, Sigma) and fipopolysaccharide (IPS, 5 fig. Sigma) 
45 was intraperitoneafly administered as a stimulant to a 7-week-old C3H/HeN female mice and immediately thereafter, 
the compound of Example 112 suspended in a vehicle (0.5% hydroxypropyl cellulose (HPC), produced by Nippon Soda 
Co_ Ltd.) was intnaperitoneaRy administered to give a dose of 10 mg/kg, 30 mg/kg or 100 mg/kg. The TNF-a mRNA 
levels and the IL-1p mRNA levels in liver 60 minutes after the administration of stimulant each was measured by the 
real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the mouse TNF-a EUSA 
so kit (Biosource). In the reaMime PCR using PRISM7700 (PE Biosystems Japan) according to the protocol of PCR 
quantitative System (PE Biosystems Japan), mRNA was extracted from the fiver and ffte TNF-a and IL-1 p were detected 
with cDNA obtained by Superscript Preampfification System (Lifetech Orient) as a template. For the detection, the 
following primers and TagMan probes were used. 
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TNF-a 

Forward: CAT CTT CTC AAA ATT GGA GTG ACA A 
s Reverse: TGG GAG TAG ACA AGG TAC AAC CC 

Probe: CAC GTC GTA GCA AAC CAC CAA GTG GA 

IL-10 

10 Forward: CAA CCA ACA AGT GAT ATT CTC CAT G 

Reverse: GAT CCA CAC TCT CCA GCT GCA 
Probe: CTG TGT AAT GAA AG A CGG CAC ACC CAC C 

15 

[0334] The RNA level in each sample was corrected by the expression level of gtyceraldehyde 3-phosphate dehy- 
drogenase (GAPDH) gene. 

[0335] ELISA was performed according to the manual included in the kit The comparison with the vehicle group was 
performed by the Dunnett’s Multiple Comparison test using Stat-View {SAS Institute). 

20 {0336} As shown in Fig. t . in the vehicle group, the TNF-a mRNA levels in liver were markedly increased and the 

TNF-a levels in plasma were also increased. Furthermore, the IL-ip mRNA levels in liver were increased. On the other 
hand, in the group administered with the compound of Example 112, the TNF-a mRNA in liver and the TNF-a levels 
in plasma were suppressed dose dependency. Also, the IL-ip mRNA levels in liver were suppressed. 

25 Experiment 3 

Effect on Sepsis Model in Oral Administration 

[0337] Similarly to Experiment 2, a mixed solution of GaIN (20 mg) and LPS (2 pg) was intraperitonealty administered 
30 as a stimulant to a 7-week-old C3H/HeN female mice. Ten minutes before that, the compound of Example 112 or the 
compound of Example 157 each suspended in a vehicle <0.5% HPC) was orally administered to give a dose of 10 mg/ 
kg, 30 mg/kg or 100 mg/kg. The TNF-a mRNA levels in fiver 60 minutes after the administration of stimulant were 
measured by the real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the 
mouse TNF-a ELISA kit. The comparison with the vehicle group was performed by the Dunnetfs Multiple Comparison 
35 test using Stat-View. 

[0338] Also in the group where the compound of Example 112 (Fig. 2) or the compound of Example 1 57 (Fig. 3) was 
orally administered, the TNF-a mRNA levels in fiver and the TNF-a levels in plasma were suppressed dose dependency. 

Experiment 4 
40 

Effect on Acute InflammaCon in Oral Administration Model 

[0339] On the footpad of the right hind leg of a 5-week-old Wister male rat, 0.1 ml of 1 w/v% X-carrageenin (Sigma) 
was subcutaneously administered. Immediately thereafter, the compound of Example 1 1 2 or the compound of Example 
45 157 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 100 mg/kg. As a positive 

control, indomethadn (sigma) was orally administered to give a dose of 10 mg/kg. The foot edema ratio was calculated 
according to the formula: (volume of foot 2 hours after administration of carrageenin - volume of foot before adminis- 
trationyvotume of fool before administration x 1 00, using a volume meter (TK-101 . manufactured by Unicom). For the 
comparison between the vehicle group and the drug administered group, a variance test was performed by the F-test 
so and thereafter. Student’s t test was performed when the variance was equal, or Aspm-Welch’s t test was performed 
when the variance was not equal. 

[0340] As shown in Ftg. 4 , the compound o( Example 11 2 and the compound of Example 1 57 significantly suppressed 
the acute inflammation (foot edema) caused by carrageenin through their oral administration. 



Claims 

1. A novel substituted benzoic add derivative represented by the following formula (I): 
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JO 



J5 



20 



[wherein 

R 1 is the following formula (II): 




or the following formula (III): 



25 



30 



OR 9 




(III) 



(wherein R 3 , R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons 
35 or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom, 

an alky! group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryt group having from 4 to 11 
carbons, which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a 
40 heteroarylatkyt group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 

11 carbons; and 

X represents a carboxyl group which may be esterified or amidated]. 

2. The novel substituted benzoic add derivative according to daim 1, wherein R* is the following formula (II): 

45 



so 




(II) 



(wherein R 3 and R 4 each independently represents a hydrogen atom, a methyl group or a methoxy group). 



141 




EP1 314 712A1 



3. The novel substituted benzoic add derivative according to daim 1 or 2, wherein R 1 is the following formula (II): 

C 




(wherein R 5 represents a hydrogen atom or a methyl group). 

15 4. The novel substituted benzoic add derivative according to any one of damns 1 to 3, wherein R 2 is a hydrogen 

atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 3-pyridyl group, a 4-pyridyl 
group, a benzyl group, a 3-pyridyl methyl group, a 4-pyridytmethyt group, an acetyl group, a carboxymethyl group, 
a methoxycarbonyimethyi group or tert-butoxycarbonylm ethyl group. 

20 5. The novel substituted benzoic add derivative according to any one of claims 1 to 4, wherein X is a group -COOR 6 

(wherein R 6 represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, which may be substituted, 
or an aralkyl group having from 7 to 14 carbons, which may be substituted) 

6. The novel substituted benzoic add derivative according to any one of daims 1 to 4, wherein X is a group -CONR 7 R 8 

25 (wherein R 7 and R 8 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, 

which may be substituted, an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group 
having from 4 to 11 carbons, which may be substituted, an aralkyl group having from 7 to 14 carbons, which may 
be substituted, or a heteroarytafkyt group having from 5 to 13 carbons, which may be substituted, or R 7 and R 8 . 
together with the nitrogen atom to which they are attached, represent a heterocydic ring which may further contain 
30 a nitrogen atom, an oxygen atom, and/or a sulfur atom or may be condensed). 

7. The novel substituted benzoic acid derivative according to any one of daims 1 to 4, wherein X is a group -CONR 7 R 8 
(wherein R 7 and R 8 , together with the nitrogen atom to which they are attached, represent a 5-to 8-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consisting 

35 of a nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and the nitrogen atom which 

may be substituted, wherein the carbon atom or sulfur atom on the ring may be an oxide form). 

8. The novel substituted benzoic add derivative according to any one of claims 1 to 7, wherein in the following formula 

0 ): 

40 




50 



R 1 is the following formula (II): 
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5 



70 



15 



0 




(II) 



(wherein R 3 and R 4 each represents a methyl group or a methoxy group, and R 5 represents a methyl group); R 2 
represents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 
3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyridylm ethyl group, a 4-pyridylmethyl group, an acetyl 
group, a carboxymethyl group, a methoxycarbonylmethyl group or a tert-butoxycarbonyfmethyl group; and X rep- 
resents a carboxyl group which may be esterified or amidated. 



9. An NF-kB inhibitor comprising the novel substituted benzoic add derivative according to any one of dafrns 1 to 8 
or a hydroquinone form or pharmaceutically acceptable salt thereof as an active ingredient 

20 

10. The NF-kB inhibitor according to daim 9, which is an inhibitor of a gene expression of one or more substances 
selected from the group consisting of IL-1, TNF-a, IL-2, IL-6, IL-8, iNOS. granulocyte colony-stimulating factor, 
interferon-?, ICAM-1. VCAM-1, ELAM-1, major histocompatibility system dass I, major histocompatibility system 
dass II. p-2 microglobulin, immunoglobulin light chain, serum amyloid A, angiotensinogen. complement B, com- 

25 plement C4, c-myc, HIV, HTLV-1, SV-40. CMV and adenovirus. 

1 1 . The NF-kB inhibitor according to daim 9 or 10, which is a preventive or therapeutic agent for inflammatory diseases. 

1 2. The NF-kB inhibitor according to daim 9 or 10, which is a preventive or therapeutic agent for autoimmune diseases 

30 

13. The NF-kB inhibitor according to claim 9 or 10, which is a preventive or therapeutic agent for viral diseases. 

1 4. A preventive or therapeutic agent for diseases caused by the activation of NF-kB, comprising as an active ingredient 
a novel substituted benzoic add derivative represented by the following formula (I): 

35 



40 



50 




(wherein 

R 1 is the following formula (II): 



O 




(II) 



or the following formula (III): 
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5 



10 



15 



20 




(HI) 



(wherein R 3 . R 4 and R 5 each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons 
or an alkoxy group having from 1 to 6 carbons, and R 9 and R 10 each independently represents a hydrogen atom, 
an alkyl group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons); 

R 2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 
carbons, which may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, a 
heteroarylalkyl group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyl group which may be esterified or amidated). 

or a hydroquinone form, or a pharmaceuticaBy acceptable salt thereof. 
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